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The normal range of this oscillator 
is 20 to 15,000 cycles. This Range 
Extension Unit lowers the range by a 
full decade to 2 to 15 cycles, greatly 
extending the oscillator’s usefulness 
to frequencies considerably below 
those heretofore practicable 


With its very high stability, unusually 
low distortion and many operating 
conveniences, these two instruments 
fill a long-felt need in distortion and 
bridge measurements. 
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HIS highly stable oscillator with unusually low distortion 
is of the resistance-tuned type and operates on the inverse 
feedback principle developed by General Radio. 

The Type 1301-A Low-Distortion Oscillator is especially 
suitable as an a-f power source for bridge use, for general 
distortion measurements, to obtain frequency characteristics 
and to make rapid measurements of distortion in broadcast 
transmitter systems. 


FEATURES 


@ WIDE FREQUENCY RANGE 20 to 15,000 cycles (with Range Ex- 
tension Unit, 2 to 15,000 cycles). 

@ CONVENIENCE — 27 fixed frequencies, selected by two push-button 
switches in logarithmic steps — any desired frequency between steps 
obtained by plugging in external resistors. 

@ THREE OUTPUT IMPEDANCES — 600-ohm balanced to ground; 600- 
ohm unbalanced; 5,000 ohm unbalanced. 


@ EXCEPTIONALLY PURE WAVEFORM — Distortion not more than the 
following percentages: with 5,000-ohm output 0.1°% from 40 to 7,500 
cycles; 0.15‘; at other frequencies. With 600-ohm output 0.1% from 
40 to 7,500 cycles; 0.25°, from 20 to 40 cycles and 0.15) above 
7,500 cycles. 


@ HIGH STABILITY —- Frequency is not affected by changes in load or 
plate supply voltage. Drift less than 0.02‘; per hour, after a few minutes 
operation. 


@ ACCURATE FREQUENCY CALIBRATION 
+ 0.1 cycle). 


@ NO TEMPERATURE OR HUMIDITY EFFECTS —In ordinary climatic 
changes, operation is unaffected. 


TYPE 1301-A LOW-DISTORTION OSCILLATOR, $395.00 
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Cambridge 39, 
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* No matter what you process it will pay you 
to check into the Bailey simplified electronic 
control system. 


With four basie circuits and eight basic com- 
ponent parts you can get more than 100,000 
different electronic instrument and control 
combinations. Your problems of measuring and 
controlling flow, level, speed, pressure tempera- 
ture, gas analysis, pH, conductivity, ete., can 
be solved by the right combinations of these 4 


circuits and 8 basic parts. 


You don’t have to load up a stock room with 
parts. Bailey parts are interchangeable. What 
you used for the last combination is good for 
the next one when conditions in your plant 
change. You can save money, as others are 


doing, when you standardize on Bailey controls. 


Bulletin No. 17 will show you how easy it is to 
install and use Bailey electronic controls. Write 
for your copy today. 
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Bailey Meter Company Limited, Montreal, Canada 
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8 3/4 inches square 250-degree scale, 14.2 inches long 1°% accuracy 


Specify these long-scale ammeters, voltmeters, and watt- 
meters; frequency and power-factor meters; temperature indica- 
tors and synchroscopes. Ask your General Electric representative 
p-20 today for more information or write for GEC-218B. Apparatus 


Department, General Electric Co., Schenectady 5, N. Y. 
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Now you can look to Falstrom for 
complete service on panelboards, switch- 
boards, cubicles, instrument panels, entire con- 
trol centers and switchgear housings. Falstrom 
does considerably more than design and 
produce functional and distinctive, finished 
housings. The new Falstrom service includes 
electrical wiring, piping, procurement and in- 
stallation of instruments and other accessories 
as specified. All work performed at Falstrom 
is done by engineers and skilled technicians 
completely familiar with each phase of the 
installation. Check on this Falstrom service, 
now. Use the handy coupon below. 
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M. F. BEHAR, Editor 





' TT is a pleasure to announce that /n- 
7 struments has been selected as the 
‘medium of publication of the papers 
presented at the Fifth Annual Sympo- 
‘sium on Instrumentation for the Proc- 
» ess Industries, held October 11-13 under 
the auspices of the Chemical Engineer- 


President of 


HE title, “Economics of Instrumentation,” doesn’t 
£ quite indicate what I have in mind to talk to you about 

today. I would like to go further afield into the gen- 
eral economic plan of our country which you technologists 
have helped to establish and into your duties as a very im- 
portant part in our economic and social structure. 

You know, we are increasingly dependent on one another! 
We are no longer self-sufficient to anything like the ex- 
tent that the early settlers of our country were. In achiev- 
ing our high standard of living we have become a nation 
of specialists and experts, completely dependent upon one 
another. 

Over the last 25 years—and perhaps more than that— 
there has been a great tendency to have all production 
more highly technicalized. Production techniques, for the 
most part, have been narrowed down so most men have 
come experts in one particular field. The concentration 
s largely on mechanization. 

I believe that some inefficiency resulting from this con- 
entration is being acknowledged. I think it is correct to 
say that now in industry and in the better technical schools, 
the trend is towards wider diversification of general knowl- 
edge. And even experts must get along with their fellow 
men. A review of the reasons why many production men 
ave to learn their positions shows that few have had to 
” changed or make changes because of lack of technica! 
nowledge or background, but usually for some other rea- 

often too narrow perspective; not enough understand- 
ng about the general and basic parts of their particular 
bs; or failure in human relations. 

[In this matter of human relations, most of you instru- 
nent men are leaders of people, either directly or indirectly. 
You have occasion to work with many people and you are 
oked upon as leaders because of your necessarily superior 
owledge. In this leadership, I believe there are six fun- 
‘mental requirements that were necessary in primitive so- 
ty; are now; and probably will be in the foreseeable 
ture. These requirements may seem a little academic 
you. Most of them are so simple we may not think of 
em in our everyday turn of events so it is for that reason 
it I call them to your attention. They are: 

Cultivate self-control and develop will-power and de 
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will be published as soon as _ possible. 
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final Question-and-Answer Session, will 
be printed by The Instruments Pub- 
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publicity and utmost circulation to a 
“local” annual event which has become 
a national institution. MFB 
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Economics of Instrumentation 


By JOHN F. LYNCH, President, La Gloria Corp., Corpus Christi, Texas. 


termination, so that you do the things you want to do or 
should do rather than be controlled by your immediate en- 
vironment and sudden impulses. If you have not learned to 
control your own activities, to be your own boss rather 
than let circumstances dictate to you, you can hardly ex- 
pect to be placed in charge of the activities of others and 
direct them in their work or be competent to guide any 
form of business, industrial, social or political activity. 

2. Develop a tolerance of other people and their opinions 
and activities. As a part of this, learn to use the same 
measuring stick on your own activities that you apply in 
appraising others. In our modern society, where we are 
so dependent on one another, where so much is accomplished 
by group effort, this is particularly important. 

3. Develop a proper respect for the truth and facts so 
that you will use the scientific approach to a problem rather 
than the dogmatic or superstitious one. This means that 
you take the rational rather than the emotional approach 
to all kinds of problems and have a full realization that 
the truth and facts will prevail. 

4. Keep promises and commitments. Modern business and 
most of our social relations are based on confidence. People 
are judged, perhaps more than most of them realize, not 
only by what they do but by what they do in comparison 
with what they have promised or stated they could do. It is 
almost as bad to make promises that you have little or no 
chance of being able to keep as it is to make promises that 
you do not intend to keep. 

5. Be willing to work and realize that work is a part of 
life and more than just a means to an end. You should 
be willing to make a social contribution in proportion to 
the social reward you expect. You should not expect your 
government or anyone else to look after you individually. 
You can only have freedom and independence when you are 
qualified to look after yourself. It sometimes forgotten 
that, in this country, we the people are the government. 
The social contribution that each of us makes depends 
on his education, knowledge, experience, skill and willing- 
ness to work and cooperate with others. 

6. Realize the importance of maintaining your morale 
and of making the best of things, of pushing ahead with 
the adventure of life in spite of upset plans and temporary 
disappointments. 

So much for your part in the 
your part in the economic plan. 
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Instruments’ Pictorial on Texas A & M's Fifth Annual Symposium 
“Instrumentation for the Process Industries” 


Top picture, the speakers (left to right): Dr. B. W. R. A. Rockwell, Mr. R. C. King. 
Thomas, Mr. Homer C. Givens, Mr. R. E. Clarridge, Mr. Middle picture, the exhibit area. 
W. T. Marchment, Mr. A. V. Novak, Mr. Porter Hart, Mr. Bottom picture, two of the exhibits. 
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he progress of our country has resulted from two great 
hasie inventions or discoveries made in the latter part of 
ithe Eighteenth Century. The inventions have had their 
D wyeatest development and fruition in our country and to- 
) other they have made possible our American comforts, 
i culture and freedom from want. One of these, broadly 
} speaking, was mechanical power; and the development 
P of the physical sciences that went with it substituted slaves 
of iron and steel for human backs. The other invention was 
our political system with public education and individual 
freedom for all citizens, which promoted the initiative of 
millions and greatly accelerated scientific discovery, inven- 
tion and the exploitation of natural resources. Peopie funda- 
mentally probably have not changed much, but their knowl- 
edge of the physical world is changing constantly. 

Goods do not just happen. They come only from the 
united efforts of all of us working together. There is no way 
for the average American to have fifty percent more unless 
he produces more. No one can eat food that has not been 
produced. No one can ride in a motor car that has not been 
manufactured. 

You instrument men are perhaps the most technical 

group concerned with the operation of plant or factory. 
You have had more to do directly through your techniques 
to reduce the amount of manpower required to do a unit 
of work. You also have a high vantage point and a good 
f opportunity to know what goes on in the whole operation 
fof your plant or factory. 
) 1 strongly advocate your taking full advantage of this 
rather unique position. In order to do the best job of in- 
fe strumentation, you should understand thoroughly the en- 
i tire process with which you are working. It is important 
that you be familiar with the rest of the plant or factory 
Sas the case may be. You should take advantage of this 
opportunity to learn even though certain phases of the 
operation are out of your particular scope. Ask yourself 
repeatedly, “Do I know and have a clear understanding 
| of our whole objective? What can I do to make myself and 
my work valuable to this objective?” 

You are in a position to know that it is, to a considerable 
extent, through a steady and fairly rapid increase in 
instrumentation that production has risen until the standard 
of living in these United States has reached its present 
peak. 

To illustrate what the improvement of instrumentation 
has done I would like to cite my experience and that of my 
company. I had my first operating job in a plant a little less 
than twenty years ago. Of course, at that time, we had 
some instruments and motor valves, controls, ete., but plants 
of those days were certainly hand-operated affairs com- 
pared to those we have today. In our cycling and natural 
gasoline plant, which happens to be one of the largest gas 
processing plants of its kind, we have only ten men on shift. 
The plant has approximately three hundred instruments. 
This same plant twenty years ago probably would have 
had more than twenty men on shift and seventy-five instru- 
ments. The shift foremen in charge of operations take pride 
in their ability to adjust the automatic controls so that it is 
unnecessary to make a change for several hours. When 
the plant is running at a constant rate of feed input, it 
isn’t uncommon to go four to eight hours without having 
to make a change. That is one of many examples that could 
be cited as to how instrumentation has improved produc- 
; tion which, in turn, means more goods with less manpower, 
| which ultimately means a higher standard of living for all. 

In most countries of the world, people work hard with 

' their hands for a mere pittance. In our country we work with 
tools—tools which multiply a thousand times the energy 

of man. Today there are more people just making tools and 

instruments for production than were engaged in all man- 

ufacturing a hundred years ago. In the past seventy years, 

of all the new industries which have sprung up, just 

fourteen of them* give employment, direct, or indirect, to an 

estimated thirteen million workers. In older industries, the 

number of workers has increased, too. In the period from 
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1870 to 1930, jobs multipiied by six and a half times in the 
giass industry; almost five times in the fuod industry; over 
two and three-quarters times in the textile industry; and, 
over five times in the lumber and furniture industries; 
while in the same period, population increased only three 
times. Today, most people know that the machine isn’t 
an enemy, it’s a friend—and that anything which helps us 
to turn out more work adds to our strength and prosperity. 
The intelligent use of production tools and instruments, is 
the difference between the abundance we enjoy and the 
scarcity that is the lot of the other people of the world. 

It is our adequate supply of production tools and instru- 
ments, the knowiedge to use them, and our system of free 
enterprise, that combine to make this country’s amazing 
production record and the highest standard of living ever 
enjoyed by any people in ali history. It has been estimated 
authority that our standard of living actually 
improves in the range of two to three percent each year. 
You men are responsible for substantially more than youn 
pro-rata share of that increase. 

It is because we Americans produce so much better for 
every hour we work that we earn more and can buy more 
If each spent his whole week’s wage for one basic food item, 
an average American worker could buy seventeen and a-half 
times as much bread as an average Russian worker; he could 
huy eighteen times as much milk as the Russian; and he 
could buy nearly eleven times as many pounds of 
as Mr. Stalin’s countryman. And the end is not yet. We 
have learned that in the long run, when output per hour 
goes up, prices drop, so more people can buy and all of us 
gain; but when output per hour goes down, prices rise, so 
fewer people can buy and all of us lose. 

Of course there are unusual periods when these principles 
don’t seem to work—times when business is far above or far 
below normal. But over the long pull you'll find that these 
rules of productivity do apply. On the average, productivity 
has increased in the United States almost one-fifth every 
ten years since 1850. 

As another striking example of the effect of this produc 
tivity on our standard of living: Do you know that there are 
more mechanical refrigerators in Amarillo, Texas, than in 
all of England plus all of France, with the cities of Berlin 
and Moscow thrown in besides? Let’s look at those refriger- 
ators. It all began when some Americans thought they could 
earn a profit making refrigerators. And they had the free- 
dom of free enterprise to try—to take the risk. Then some 
other people, too, thought they could make a profit out of 
refrigerators, and they a/so had the freedom to try. Because 
of the competition, each had to try harder—to make bette 
models and sell them cheaper. More and more of the profits 
had to be plowed back into the business to pay for more 
efficient tools and machines. As a result, a lot of people 
got jobs making tools and machines. And the manufacturers 
said to the people of Amarillo in their advertising that 
refrigerators help cut food costs, keep food fresher, and 
keep you healthier. So the people wanted the refrigerators, 
and demand caused the manufacturers to expand, creating 
more jobs. Prices of refrigerators kept going down, and 
wages and salaries kept going up, both because of increased 
productivity. The inevitable simply happened—the people of 
Amarillo wound up with more refrigerators than the peopl 
of England, France, Berlin and Moscow, combined. 

The security, prosperity and well-being of Americans 
depend largely on the efficient production of American in- 
dustry. There are two essentials of such efficient production. 

The first is the effective application of technology to all 
our industrial includes better design of the 
product. It includes better tools and machinery with which 
to make the parts. It includes improved organization and 
administration in doing all the things that have to be done 
to deliver finished products to the customer, beginning with 
the raw materials. 

The second essential of efficient 
eration of employees. Such cooperation can be expected on 
the basis of a fair day’s pay for a fair day’s work. It also 
involves willingness on the part of employees to accept and 
use new tools and and to qualify for new and 
different jobs. It requires a clear understanding of the right 
and responsibilities of both management and labor 
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ABSTRACT. The development of automatic control pan- 
els is traced from local boards, through central control 
rooms, consoles, and finally to the new graphic panel. Ad- 
vantages and disadvantages of the graphic are discussed. 
Approximate cost and space comparison is made with con- 
ventional panel boards. 


ECENT years have seen a rapid increase in the use 

of automatic instrumentation in the field of con- 

tinuous process control. Owing to the increasing 
demand of quality control, the increasing complexity of 
processes, and the growing need for manpower conserva- 
tion, the automatic controller has been extended to monitor 
more and more points in the modern processing plant. With 
the increased demand for further monitoring and for the 
automatic control of processes both difficult and dangerous 
to handle manually, the controls have been taken from the 
field and put in a central location. The first step consisted 
of collecting controllers in a central spot. Formerly, con- 
trollers were located in the field with locally-mounted 
panels in the proximity of the process or variable to be 
controlled. As more and more of these points were devel- 
oped, the desirablity of consolidating these to a central 
point became apparent. Hence, the so-called central control 
board was developed. Further developments of the central 
control board made it occupy an entire side of a room, an 
entire corner of the room, and finally an entire room. 
Coupled with safety measures, such as requirements for 
Class 1 Group D locations and new developments in the 
atomic field, the growing central board has found its place 
in a wholly separate building. 

Each of these steps followed logically and each was an 
economic move over the preceding one. There comes a time, 
however, when one must step out of the traditional way of 
development and approach the problem differently to see 
if there is a better way of solution. In the case of the 
central control panel, the motivating influence of design was 
simplicity. This means both simplicity of operation and 
simplicity of maintenance. All points in the control sys- 
tem were brought to a central point to make it handy for an 
operator to carry on the work of the process. The central 
control board has now grown to somewhat large proportions 
and it is now frequently so large that the simplicity for 
which it was originally created has disappeared. True, it is 
performing a much larger job than was ever dreamed pos- 
sible, but nevertheless, from the standpoint of the shift 
operator, who roams up and down a 100-foot panel, sim- 
plicity is hardly its correct title. It is hardly necessary to 
point out the desirablity of being able to train an operat- 
ing man in a control room in a minimum of time or the 
necessity of avoiding confusion during routine operation. 
Therefore, any move which lends itself to reduction of 
confusion and increases the directness of approach has 
definite economic possibilities. 

Toward this goal an increasing number of instrument 
men and instrument companies have been doing constructive 
thinking and designing along the lines of a console control 
board. This control board takes its name from the familiar 
console organ and in practice serves a similar purpose. In 
a console all the control variables are placed within easy 
reach of the operator seated at the center of the console. 
All control mechanisms are remotely located and only the 
records and means of moving the control points are brought 
to the console. The records are placed on multipoint instru- 
ments, thus allowing many records in a small space. This 
method consolidates the control data and adjustments to a 
single location and relieves the operator from running up 
and down a 100-foot control board to make settings. This 
is a great asset during times of upset and start-up. In 
some respects this arrangement may aid in consolidating 
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GRAPHIC PANELS 


By A. V. NOVAK, E. I. du Pont de Nemours & Co., Sabine River Works, Orange, Texas 


a picture so necessary in today’s continuous process. 
and more engineers today are thinking in terms of a; 
entire process and its interrelated functions rather thar 
individual pressure, temperature and flow controllers. T 
ward this end the console has reduced the physical mv 
ments required in large and long panel boards bu 
carries the objection of increased confusion that exists 
with the consolidation of many uniform-looking contro] 
and adjustments in a small place. With many recor 
closely located, the possibility of mistakes has increas 
Many remote-set points are located closer together, thu: 
making mistakes possible—especially on that ever-blame 
night shift. 

To obtain the advantages of reduced panel space oj 
tained by the console with remotely located controllers an 
to gain the simplicity of a direct, non-confusing arrang 
ment, the flow sheet type of panel board is making its 
bid for consideration. The flow sheet board or, as it 
more commonly known, the graphic panel, is not a nev 
invention in itself. Several approaches to the grap! 
panel are in operation today, especially in the moderr 
power generation and distribution plant. The power ir 
dustry has used the graphic panel in modification for som 
while. In that industry, just as in the chemical industry 
the complexity of many related switches became so great 
that some means of simplification was necessary to avoi 
error. The power industry uses the graphic panel by laying 
out an entire picture of a distribution net work with relay 
switch handles in exactly the same spot that a power dis 
connect may appear in the field. This, in connection wit! 
indicating lights, aids the power dispatcher in making 
proper connection for remote-switching operations. 


Coming a little closer to the chemical industry, one has 


only to look at the Houdry process panel to find anoth¢ 
approach to the graphic presentation of control informa 


tion. The Houdry board is best described in terms of a 
supervisory board in that it indicates to the operator what 
has happened in the process and aids him in keeping current 


with the automatic process occurring in the plant. Usual); 
such a board is on one side of the control room, while th¢ 
other side is lined with conventional controllers. Such : 
system actually increases the size and cost of the contro 
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room, but it does serve a useful purpose in providing a | 7 


graphic indication of existing conditions. Again note shoul: 
be taken of the desirability of simplicity and aid in furnis! 
ing information to the operating man to insure that 
correct job is done most efficiently. 

In the most recent version of the graphic panel, th: 
process under control is drawn out in diagrammatic 
graphic form on the side of the contro] room. The us¢ 
color is important in keeping streams identified. Empha 
sis should be placed on the fact that the pictures and th 
colors are not used for decorative purposes as is so ofter 
charged by those who object to this type of instrumenta 
tion. It should be stated here that nothing should go or 
the graphic panel except those things which lead towar 
simplicity and directness of approach. Standard and simp 
symbols should be used throughout. 

For each location in the actual plant where some type 
of control is used, a small unit is installed in the corres 
ponding point in the flow sheet; and it serves a multipl 
purpose. This unit has on it a dial with several knobs 
Although several variations are on the market today, 
usual design calls for a space about four inches square 
the panel. All units have a dial which gives a continuou 
indication of the process variable under control, be it tem 


perature, pressure, flow, ete. By means of knobs and 


switches one can indicate the control-valve air pressur' 
loading and the set point. There is also a means of swit 
ing from automatic to manual control. In most cases 
actual control mechanism is located on the job near tht 
point of measurement where the conventional transmitt 
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is usually located. The operator has then before him a 
continuous indication of the process, a continuous indica- 
tion of the set point, indication of the control valve loading 
pressure, and a means of conveniently transferring from 
automatic to manual and back to automatic without upset 
to the process. 

What in fact has happened is that when a process became 
so large so as to make it impractical for an operator to 
physically open and close the various valves in the field, 
a device was made so as to bring the essential information 
of the field to the operator and present it to him on a con- 
trol) board which has the exact appearance of the process 
in the field. As an operator would normally reach for a 
valve handle to make a temperature adjustment in the field, 
he now reaches for that same valve in the same line as 
depicted on the graphic board and makes the same adjust- 
ment. This is an important point, because one of the basic 
reasons for a graphic panel is simplicity of design, direct- 
ness of approach and the elimination of confusion in the 
operation of today’s complex plants. 

To proceed further on the development of the mecha- 
nism of a graphic panel, let us consider the location of the 
controller. As previously pointed out, the controller is 
usually located in the field at the point of conventional 
transmitter location. Extended work has been done on the 
merits of close-coupled control systems which result in 
a minimum of transfer lag. The merits of such a system 
have definitely been proved for processes of short charac- 
teristic times. In this category fall flow, pressure, ratio 
and possibly some temperature control systems. Field tests 
have actually proved that a much narrower throttling band 
and faster reset rates are possible with close-coupled con- 
trol systems by virtue of reduction in the characteristic 
time of the control system. Much could be developed about 
this particular point but it was brought into this discussion 
for the prime purpose of indicating that such advantages 
are natural with graphic panel installations. If one dis- 
agrees with such design, there is nothing to prevent the 
location of the control units immediately behind the graphic 
panel. In fact, this is usually done in the case of tempera- 
ture controls where the transfer lag is a small part of the 
total characteristic time of the system. 

Another objection quite frequently pointed out in con- 
nection with field-mounted controllers is that of incon- 
venience to the maintenance man when doing repair work 
on the controllers. The desirability of performing repair 
work in air-conditioned control rooms versus that of field- 
mounted controller certainly has merit. However, most 
modern fnstallations use transmitters which have to be 
located in the field. As such, the addition of a controller 
to the transmitter usually does not add too much in the 
way of field maintenance. The advantage of housing con- 
trollers centrally versus the advantages of close control 
loops must be weighed and the decision for final location 
made accordingly. 

In connection with maintenance of graphic panel type 
nstruments, a somewhat different approach should be made 
for most efficient operation. With conventional instru- 
mentation, maintenance was of necessity performed in 
the control room on the particular controller in question. 
With the unitized type of instrumentation made possible 
by the graphic panel, this is changed to some degree, 
since all controllers and board-mounted indicators are 
dentical regardless of their service. A greater degree of 
nterchangeability is possible. By maintaining not more 
than six different units, essentially the entire system can 
be interchanged and repairs can then be made in the shop 
vhere proper facilities are available for a standardized 
type of maintenance. This, of course, has reference to the 
type of maintenance one would normally do under preven- 

ve maintenance or breakdown maintenance. During the 
ime of turn-around or complete plant shutdown for over- 
aul, this system has its limitations owing to the objec- 

onably high number of spare units which would be nec- 
ssary. 

The present system calls for an indication of the con- 

olled variable in the field by means of a pressure gage, 
s well as an indicating dial on the graphic panel. If a 
ecord of these variables is desirable, a multipoint re- 





corder is located on a separate board in the control room. 
Various ramifications of this recorder lecation have been 
tried. In some cases they have been located at the bottom 
of the panel; in other cases, intermingled with the graphic 
features of the board. Again, each application has to be 
reviewed with individual merits applying. It should be 
pointed out that in actual operation of such a board the 
records are ordinarily not used for routing operation. They 
are used for indication of trends during start-up and for 
indication of trends during an upset. Records are useful 
for review by supervisory personnel for performance during 
the two night shifts. It should be pointed out that there is 
available on the market today a small strip-chart recorder 
that will fit into the spot on the graphic panel in place of 
the conventional miniature panel which has only an indi- 
cating dial. There are various arguments pro and con fo1 
the advisability of such a miniature recorder. In addition, 
various signal lights or even motor start-stop stations may 
be placed on the board for various pumps and motors. Ir 
so doing, however, the three main goals of the graphic 
panel should be kept in mind—simplicity, compactness, and 
directness of operation. 

The advantages of a graphic panel are as follows: 

1. A unitized picture of the process to the operating man 

2. Consolidation of control variables in a central area, 
but not as consolidated as the console. 

4. The reduction of panel board space. 

4. A reduction of size and cost of the contro] room 
The disadvantages of this system are: 

1. Increased decentralized location of control mechanisms 

2. Increased effort necessary in having throttling band 
and reset adjustment decentralized. This is especially irk- 
some during start-up. 

3. Increased number of transmitter lines. 

The first disadvantage is compensated for by the in- 
creased control performance of close control loops. It also 
places the controller in the primary transmission line, 
thereby eliminating the number of mechanisms through 
which a signal must go before it reaches the controller 
proper. 

The second disadvantage is admittedly a somewhat 
troublesome one. After start-ups however, adjustments of 
these variables should occur very seldom. In fact, some engi- 
neers point out that the location of these adjustments at a 
remote point will reduce unauthorized tinkering. This point 
is definitely a two-sided question and there are as many 
engineers branding this an advantage as there are those 
who consider it a limiting factor. 

One of the most frequently presented charges against 
the graphic panel is that of inflexibility. It is charged that 
when revisions of the graphic panel are to be made, dif 
ficulty will exist in changing the face of the panel. This 
charge does not seem justified when one analyzes what 
happens in the conventional panel when alterations are 
necessary. In the conventional panel one has the entirs 
side of the control room lined with controllers, each oc 
cupying roughly an area of about 18x18 inches. Wher 
an alteration is necessary, the removal of large instrument 
cases is involved. Usually cases of different size and shape 
are needed and cutting and/or welding of the panel board is 
necessary to accommodate the new case shape. This is what 
is necessary when an existing installation is changed t 
another function, such as converting a base pressure con- 
troller on a column to a temperature controller. In almost 
all cases where a different case shape results, a tedious 
alteration to the panel is involved. So much for the alter- 
ation of a conventional board where changes are involved. 
If an addition is involved, such as the addition of anothex 
column or instrumentation on a preheater that was not 
formerly allowed for, the problem of finding a two-foot- 
square area on the panel for a controller presents a prob 
lem. One has two choices—that of installing extra pens 
and controls on existing instruments or moving down t: 
the end of the board and installing the instrumentation 
for the new addition in a very illogical location in rela 
tionship to the rest of the process. This remote location 
has actually been done in several cases. It can be seen that 
the alteration of the conventional board presents quite a 
problem. 
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INTRODUCTION 


URING the past twenty years, many laborious 

chemical analysis procedures have been replaced 

by the development of rapid spectroscopic and elec- 
tronic techniques. It was during this period that such 
relatively complex analyzers as mass spectrometers, infra- 
red and ultraviolet spectrophotometers, emission spectro- 
graphs, x-ray photometers and electron miscroscopes were 
designed, built and placed in operation as reliable ana- 
lytical tools. These instruments are employed in both re- 
search and routine laboratories in which detailed informa- 
tion is made available relatively quickly on diverse and 
complicated samples. It has been more recently—during 
the past two to four years—that efforts have been directed 
intensively toward further simplification of analytical work 
by elimination of the necessity of submitting process sam- 
ples to laboratories. Instead, the present trend is directed 
at placing analytical tools in plant control rooms so that 
process operating variables can be followed more closely 
and corrected more quickly than is possible on a sample- 
to-laboratory basis. 

In the development of instruments for plant service par- 
ticular attention has been given to rugged construction and 
dependability of operation under severe atmospheric tem- 
perature and humidity conditions, as well as safety fea- 
tures. Instrument developments, some of which have been 
tested satisfactorily and others for which tests are under 
way at present, include the nondispersion infrared ana- 
lyzer, the dielectric constant meter, the densitometer (or 
gravitometer), the refractometer, and the viscometer. It 
is the purpose of this presentation to discuss the operating 
principles of a few of these instruments and 
several applications that have been made to date. 


describe 


DISCUSSION 
Infrared Analyzers 
There are several different models of nondispersion con- 
tinuous infrared analyzers but in general the operating 
principles of these instruments are somewhat similar. In 
the absence of prisms for dispersing the light, use is made 


of the entire infrared energy region between 2 and 14 
microns and measurements for individual compounds in 
fairly simple mixtures are based on spectral differences 


between the component desired and the other materials in 
the mixture. It is common practice in nondispersion infra- 
instruments to employ a sample cell, a filter cell, a 
compensator cell, and an interference cell in sensitizing the 
instrument to one component and desensitizing its response 
to all other components in the mixture. The filter and 
compensator cell are arranged for absorption of light in 
opposite paths of the double-beam instruments whereas 
materials in the sample and interference cells absorb light 
from both beams. The material employed as windows fo1 
these optical cells of the analyzer may be Sodium chloride, 
calcium chloride, silver chloride or, in special cases, quartz. 
Sodium chloride windows offer the least resistance to pas- 
sage of infrared energy but the high susceptibility of 
sodium chloride to moisture limits the use of this material 
for cell windows. 

In sensitizing an infrared analyzer to a particular analy- 
it is customary to place the sample component for 
measurement is desired in the filter cell and the 
sample components other than that for which a measure- 
ment is to be made are placed in the compensator cell. 
Mixtures of nitrogen and background gases are placed in 
the interference cell. Although some theoretical computa- 
tions have made for sensitization of the infrared 
analyzers, for the most part this werk is largely performed 
nm a trial-and-error basis. 
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CONTINUOUS ANALYZERS 


By B. W. THOMAS, Humble Oil & Refining Co., Baytown, Texas. 








There are two general types of 
analyzer receivers. One employs either a_ bolomete: 
thermopile in which the measurement depends upo: aq 
change in temperature produced by energy transm 
by the sample and sensitizing gases. In the other insiry 
ment, the two beams of energy, after passing through ‘hy 
sample and sensitizing gases, are caused to fall on opposit: 
sides of a cell which is divided into two compartments } 
an extremely thin diaphragm. A _ low-cycle interrupte; 
causes the two beams of energy to reach the receiving cells 
in opposite phase such that the diaphragm is caused t 
vibrate to the amount of energy difference between 
beams. 

Some of the more common applications of the infrared 
analyzer are the measurement of carbon dioxide in air, 
and carbon monoxide in flue gases. The infrared instruments 
have been employed satisfactorily in the determination of 
ethylene in ethane and methane, for the measurement 
isobutane in normal butane and isopentane. Another appli 
cation that appears attractive for the infrared analyzer js 
the measurement of either ethane or isobutane in LPG pro- 
pane. Also included in the applications that have met wit! 
success to date is the determination of isobutane in norma! 
butylene and butadiene in styrene. 

Manufacturers from which infrared analyzers may lx 
purchased include Baird Associates, Leeds & Northrup, 
Mines Safety Appliances, Applied Physics Corporation, and 
Philips Incorporated. 


infrared nondispe) 


Densitometers 


Densitometers of several different design features have 
been placed on the market during the past two years and 
density measurements with accuracies of two units in the 
fifth decimal place have been claimed. Three of the den- 
sitometers on the market employ the hydrometer principle, 
another employs a float bulb on a lever arm and scale 
mechanism, still another employs a differential pressur¢ 
measurement. Perhaps the most sensitive densitometer em- 
ploys the velocity of sound through a vapor phase samp\ 
as a measurement of density. 

In the case of hydrometer type instruments, the use of 
an electromagnetic pickup is employed in each case for 


cating the exact position of the hydrometer bulb. In on 
instrument the hydrometer bulb is connected to the exterio: 
walls of the sample system by means of a chain. As th 


density of the material passing through the 
increases, additional lengths of the chain are supported 
by the additional buoyancy on the float bulb. For this 
instrument, sample flow rates may be varied from 0.1 to 0.5 
gallons per minute without affecting recorder reading of 
the float position. Arrangements can be made whereby 
liquid sample streams under pressures up to 500 psi. ma) 
be passed through this instrument which employs a stair 

less steel tube for housing of the float. The densitometer 
employing a constant-volume sample bulb attached to a 
lever arm and scale mechanism has been used satisfactoril) 
for controlling operations in which two liquids are blend: 

to a desired composition. 

The differential-pressure type densitometer embodies two 
tubes of different lengths which extend down into the ma 
terial whose density is to be measured. As air or wate! 
is bubbled through these pipes which extend to different 
levels, their differential pressure requirements are a direct 
function of the density of the material under test. This 
densitometer has found use in mixtures containing. solid 
particles in suspension or in mixtures for which fi 
characteristics would be difficult to control. 

Some of the successful applications in which continuo 
density recording mechanisms have been used include tle 
measurement and control of butadiene-styrene ratios 
synthetic rubber plants. Reaction rates or percent 
version of hydrocarbon to latex rubber have been measure 


sample system 
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py tue differential-pressure type densitometer, and liquid- 
‘vel interface controls have made use of the floating-bulb 
type densitometer. Continuous recording densitometers have 
Pbeen employed in the measurement and control of hydro- 
S carbon-water ratios in which 30 to 40 percent hydrocarbons 
Fform a homogeneous emulsion with the water. They may 
Pbe used in indicating and possibly for controlling the ex- 
Ftract-raffinate interface in phenol extraction towers by 
‘sampling the tower alternately above and below the inter- 
tface level. 

Some of the sources from which continuous recording 
idensitometers may be purchased include Precision Ther- 
Fmometer & Instrument Co., American Recording Chart Co., 
Leeds & Northrup, Fischer Governor, and The Poole In- 
strument Co. 
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Dielectric Constant Meters 

The dielectric property of organic materials is an im- 
portant and easily measured physical characteristic that 
has had only limited attention. Its utility in measuring 
bcertain single components or multicomponent types in aa- 
imixture with other known types of compounds may even 
surpass the value of knowledge gained from such well- 
established measurements as boiling points, density, or re- 
fractive index. For certain parattinic type hydrocarbons 
there appears to be a rule-of-thumb correlation between 
dielectric property and the square of the refractive index. 
Olefinic type hydrocarbons exhibit higher dielectric proper- 
ities than do paraffins, and aromatic type compounds pos- 
sess still greater dielectric constant values. In general, 
the dielectric property of oxygenated compounds are con- 
siderably higher than this property for hydrocarbons. This 
his especially true for a material such as water which ex- 
hibits a dielectric constant value of 80 in comparison to a 
dielectric constant value of around 2.2, in general, for 
fpetroleum products. It should be mentioned, however, that 
ithe dielectric constant properties of two materials in ad- 
‘mixture do not necessarily add linearly. This non-linearity 
‘condition is known to exist for mixtures of alcohol in gas- 
olines, and the same would be expected to be true for 
water in hydrocarbons. 

The dielectric constant property of all materials is meas- 
ured relative to the dielectric constant value of unity for 
air. Dielectric constant is itself defined as the ratio of 
capacitance for a fixed capacitor, filled first with the ma- 
terial under question and then with air. Since the capac- 
itance of a capacitor can be measured electrically by ap- 
plication of high-frequency alternating circuits, it lends 
itself quite well to continuous recording of dielectric cons- 
tant. Electrical capacitoi. of the rod-and-cylinder type 
can be arranged for the continuous flow of liquid samples 
under pressures of several atmospheres. If a straight di- 
electric constant measurement is desired, it may be obtained 
simply by balancing the oscillating circuit before and after 
addition of the material under question. 

In a continuous-measuring dielectric-constant meter, the 
sample under test is passed continuously through a ¢a- 
pacitor element which forms a part of an oscillating cir- 
As the dielectric constant or percent composition of 
ne component of this material changes, the oscillating 
frequency changes correspondingly. Rather than attempt 
to measure the small frequency change in a high-frequency 
oscillator, it is customary to pass the output frequency of 
this variable-frequency oscillator together with the output 
requency of a constant-frequency oscillator into a mixing- 
frequency oscillator in such a manner that the difference in 
requency is made available to a frequency meter and a 
recorder. In this type of instrument, small changes in 
sample composition (dielectric constant) can be measured 
and recorded in a highly satisfactory manner. 
another type of dielectric-constant meter, two ca- 
pacitors are contained in a single oscillating circuit. One 

mployed for the material under test, whereas the other 

ns a part of a recording bridge system. As the dielec- 
constant of the material under test changes, the vibra- 
frequency of the circuit changes correspondingly. In 
rder to nullify this affect, the capacitor in the recording 
element is turned in the opposite direction automatically 
a trace of this motion appears on the recorder chart. 


cult. 








By calibrating these systems with samples of known com- 
positions, it is possible to employ them to read directly in 
terms of the component for which an analysis is desired. 

Some of the applications to which dielectric-constant 
meters have been applied include water, alcohol, or phenol 
in hydrocarbons. The dielectric property has been employed 
in a continuous manner for thickness measurement of paper 
and fibers of various types. Based on limited literature 
data, the dielectric property may be employed for measure- 
ment of paraffins in naphthenes, or aromatics in other 
types of hydrocarbons. In these applications, particular 
care must be exercised in maintaining relatively constant 
distribution of background components. 

Sources from which dielectric-constant meters may be 
obtained include the Foxboro Co. and the Oil Well-Water 
Locating Co. for continuous analysis instruments, and the 
Yellow Spring Instrument Co. for a spot sample type di- 
electric-constant meter. 


Refractometers 


Refractive index is a well-established physical property, 
values for which may be found in the literature for most 
pure compounds. This property is the ratio of light veloci- 
ties in air and in the material under question. Since the 
differences in the velocity of light in the two materials is 
proportional! to the refraction or bending of light at the two 
surfaces interfaces, the latter is commonly used as a meas- 
ure of the refractive index. Refractive index also is re- 
lated to the intensity with which light is reflected from 
the interface of two materials. Thus, either transmission 
or reflection type instruments may be employed in the 
measurement of refractive index. Transmission type re- 
fractometers are employed satisfactorily in the measure- 
ment of transparent liquids or solids, but reflection type 
refractometers are required for the measurement of re- 
fractive index for semi-transparent materials. During 
World War II, effort was directed toward the development 
of a continuous refractometer of the transmission type, 
and since the war a reflection type refractometer has been 
developed. 

In the continuous-transmission type refractometer, the 
sample flows through a wedge-shaped compartment, one 
side of which is a glass prism. Light from a suitable 
source, usually a sodium arc, enters through the sample 
compartment window and passes along the sample-prism 
interface. Some of the light is refracted along the inter- 
face, passes through the glass prism to form the familiar 
light-dark interface on a visible scale as well as on a nar- 
row slit mounted in front of a movable multiplier photo- 
tube. Arrangements are provided whereby the phototube 
assembly is caused to move up or down in accordance with 
the light-dark interface and an associated pen and lever 
mechanism affords a permanent record of variations in 
refractive index. 

In the reflection type instrument, the intensity of reflected 
white light as received by a photoelectric cell serves as a 
measure of the refractive index. Since the light is not re- 
quired to pass through the medium under test, a prism 
mounted in the side of a flow line affords a simple method 
of measurement of refractive index for either transparent 
or opaque materials. Also, since changes in refractivity 
are readily converted in the reflection type refractometer 
into a change in electrical current or potential, standard 
recorders and/or controllers are easily adapted to the meas- 
urement. The phenomenon of internal reflection upon which 
this refractometer is based may be employed also for con- 
trol of liquid level. 

Applications for which refractive index instruments have 
been employed include vinyl and vinylidene chlorides, sty- 
rene in ethylbenzene and butadiene, naphthenes in paraffins, 
aromatics in both paraffins and naphthenes, individual com- 
ponents in binary mixtures of hydrocarbons. Reflection type 
refractometers have been used to determine per cent con- 
version in GRS laytex polymerization plants. Benzene 
concentrations in butyl alcoho! solutions have been measured. 

Manufacturers who have done considerable developmental 
work on refractometers include the Shell Development Co., 
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N THE calendar of instrument 

users in the United Kingdom the 

Annual Electronics Symposium, 
organized by the Scientific Instrument 
Manufacturers of Great Britain, has 
assumed considerable importance. For 
the past two years the papers read at 
the Symposium have been accompanied 
by an Exhibition, and this popular fea- 
ture was retained for the 1950 Sym- 
posium. Some twenty-five firms exhib- 
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were on view. 

Much interest is being shown in 
Great Britain on electronic equipment 
for indicating and recording static and 






dynamic strains in many types of struc- 
tures. An equipment for this purpose, 
shown by Elliott Brothers Ltd. (Lon- 
don), provides on a single cathode-ray 
tube a simultaneous display of dynamic 
strain at ten points. Strain gages of the 
resistance type may be employed and 
alternative forms of display, i.e., amp- 
litude wave-form, may selected 
by means of a switch. An entirely novel 
feature is the use of pulse excitation of 
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generators are used for excitation, in- 
terconnected so that the pulses follow 
one another in turn with an interval 
after the tenth pulse. One bridge 
energized at a time and the bridges 
are in parallel, connected to a common 
amplifier. 

A new three-channel trolley-mounted 
oscillograph recorder manufactured by 
Southern Instruments Ltd. (Camber- 
ley) consists of an oscillograph unit 
and a pre-amplifier unit and will record 
three variables and time. The records 
are taken on 70-mm. film or paper and 
the trace from each tube covers almost 
the full width, the time or event marks 
being at one side. The advantage, there- 
fore, is that large overlapping trace 
records of three variables are obtained. 
It meets the demand of users who must 
have records that are easily examined 
and measured. It has a useful record- 
ing speed range, events lasting up to 
0.1 millisecond being clearly recorded. 
The optical system employs three lenses 
and a mirror system to converge the 
light paths onto the film. Either con- 
tinuous-feed or drum methods can be 


is 


used to record the three tubes, but the 
center tube can be used for still records, 
using either the repetitive or single- 
sweep time-base. 

Electronic Instruments Ltd. (Rich- 
mond) showed their new model vibrat- 
ing reed electrometer, notable for its 
high input resistance and its excep- 
tional stability. It is primarily de- 
signed for the measurement of small 


ionization currents, but can be used as 
a general-purpose high-impedance mil- 
livoltmeter and, in a modified form, as 
an ultrastable pH meter. The input 
impedance is greater than 10!8 ohms 
and the long-term drift does not exceed 


+100 microvolts. 

Among the instruments shown by 
Cinema-Television Ltd. was the micro- 
second counter chronometer. The tim- 
ing ranges provided are from one mi- 
crosecond to one second with an 
accuracy of +0.005 percent +1 micro- 
second and 10 microseconds to 10 sec- 
onds with an accuracy of +0.005 per- 
cent +10 microseconds. It consists 
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anges inthe color of a liquor being 


sed in a chemical process, and pro- 
fde continuous quantitative records of 
Mese changes. With suitable color fil- 


the instrument may be calibrated 
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, record the composition of any liquid 
hese absorption can be related to 


me form of chemical analysis or tur- 
idity. It is based on the principle of 
utomatic rebalancing, using negative 
edback; vacuum emission-type photo- 
hibes are employed in adjacent arms of 

bridge measuring circuit. Light from 
he lamp passes through two identical 
psorption cells containing the liquor 
rig analyzed and a standard. Absorp- 
on of all or part cf the light falling 
Bn one of the phototues causes an out- 
f-balaice emf. to appe across the 
ridge. This emf. is saintiien and ap- 
lied to a mirror ga’'vanometer placed 

the light path that the beam 
oves to increase the area of illumina- 
on on the phototube affected. Thus 
e bridge is automatically rebalanced 
nd the galvanometer current will be 
function of the initial disturbance. 
he time lag was required to be small, 
nd since only a small quantity of the 
guor (about 2 cc./min.) was available 
lor this time, the absorption cells them- 
lves were small, and such that only 
percent total light absorption could 
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Hor color changes of the magnitude to 
The arrangement rea- 
fonably independent of variations in 
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tlantic in spectrophotometry and close 
to this has been paid by 
ilger & Watts Ltd. New forms of 
ecording spectrophotometers for ultra- 


Violet, visible region, and _ infrared 
neasurements almost invariably use 
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1e radiation falling on the radiation 
eceiver so that a-c. methods of signal 
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icularly important in infrared spectro- 
hotometry in which the radiation sig- 
als are often near the limit of 
tection and where, too, the effects of 
bient temperature changes have to 
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the fundamental of the signal, will be 
added for more precise work later. Pro- 
vided that the rise and decay times for 
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filter can be predicted from the results 
obtained with the peak indicator. The 
sector disk is rotated by a synchronous 


variable-fre- 


motor driven from a 
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be varied from 3 up to 1300 cps. The 
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at the lower frequencies. It has been 
customary to specify the speed of re- 
sponse of thermopiles in terms of the 
time required for the response signal 
emf. to reach 90 percent of the steady- 
state signal for a suddenly impressed 
radiation signal. This method of pres- 
entation does not, however, describe 
directly the performance which the 
iser may expect for different mod- 
ulation frequencies. Moreover, for 
chopped-beam systems working with 


low-impedance detectors generating 
signals sometimes of the order of m 
crovolts (and often less than this), 
is essential to use a step-up input 
transformer to the first tage of the 
amplifier in order to obtain an ade 
ate signal-to-noise ratio. The design 
f a suitable shielded transformer free 
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N THE calendar of instrument 

users in the United Kingdom the 

Annual Electronics Symposium, 
organized by the Scientific Instrument 
Manufacturers of Great Britain, has 
assumed considerable importance. For 
the past two years the papers read at 
the Symposium have been accompanied 
by an Exhibition, and this popular fea- 
ture was retained for the 1950 Sym- 
posium. Some twenty-five firms exhib- 
ited and a number of new instruments 
were on view. 

Much interest is being shown in 
Great Britain on electronic equipment 
for indicating and recording static and 
dynamic strains in many types of struc- 
tures. An equipment for this purpose, 
shown by Elliott Brothers Ltd. (Lon- 
don), provides on a single cathode-ray 
tube a simultaneous display of dynamic 
strain at ten points. Strain gages of the 
resistance type may be employed and 
alternative forms of display, i.e., amp- 
litude or wave-form, may be selected 
by means of a switch. An entirely novel 
feature is the use of pulse excitation of 
the strain-gage bridges, thus eliminat- 
ing the difficulties usually associated 


with d-c. amplification and the effects 
of stray capacitances experienced when 
synchronized 


a-c. is used. Ten pulse 





Three-channel Oscillograph Recorder (Southern 
Instruments Ltd). 


generators are used for excitation, in- 
terconnected so that the pulses follow 
one another in turn with an interval 
after the tenth pulse. One bridge is 
energized at a time and the bridges 
are in parallel, connected to a common 
amplifier. 

A new three-channel trolley-mounted 
oscillograph recorder manufactured by 
Southern Instruments Ltd. (Camber- 
ley) consists of an oscillograph unit 
and a pre-amplifier unit and will record 
three variables and time. The records 
are taken on 70-mm. film or paper and 
the trace from each tube covers almost 
the full width, the time or event marks 
being at one side. The advantage, there- 
fore, is that large overlapping trace 
records of three variables are obtained. 
It meets the demand of users who must 
have records that are easily examined 
and measured. It has a useful record- 
ing speed range, events lasting up to 
0.1 millisecond being clearly recorded. 
The optical system employs three lenses 
and a mirror system to converge the 
light paths onto the film. Either con- 
tinuous-feed or drum methods can be 
used to record the three tubes, but the 
center tube can be used for still records, 


using either the repetitive or single- 
sweep time-base. 
Electronic Instruments Ltd. (Rich- 


mond) showed their new model vibrat- 
ing reed electrometer, notable for its 


high input resistance and its excep- 
tional stability. It is primarily de- 
signed for the measurement of small 


ionization currents, but can be used as 
a general-purpose high-impedance mil- 
livoltmeter and, in a modified form, as 
an ultrastable pH meter. The input 
impedance is greater than 10!6© ohms 
and the long-term drift does not exceed 


+100 microvolts. 

Among the instruments shown by 
Cinema-Television Ltd. was the micro- 
second counter chronometer. The tim- 
ing ranges provided are from one mi- 
crosecond to one second with an 
accuracy of +0.005 percent +1 micro- 
second and 10 microseconds to 10 sec- 
onds with an accuracy of +0.005 per- 


cent +10 microseconds. It consists 
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sirable to express the performance of 


most of this range of fre- 
queney and only a small correction to 


sponse ove? } > } 
thermopies in terms of the signal gen 


the peak voltmeter readings is required 
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The 1950 British Electronics 
Symposium and Exhibition 


By the European Correspondent of Instruments 


generators are used for excitation, 
terconnected so that the pulses follow 
in turn with an 
the tenth pulse. 
energized at a time and the bridges 
are in parallel, connected to a common 


the United Kingdom the 
the Scientific Instrument One bridge is 
Manufacturers 
assumed considerable 
the past two years the papers read at 
the Symposium have been accompanied 
and this popular fea- 


A new three-channel trolley-mounted 
by an Exhibition, oscillograph recorder manufactured by 
consists of an oscillograph unit 
and a pre-amplifier unit and will record 
three variables and time. 
are taken on 70-mm. film or paper and 
the trace from each tube covers almost 
- full width, the time or event marks 
being at one side. The advantage, there- 
is that large overlapping trace 
records of three variables : 
It meets the demand of users who must 
have records that are easily i 
It has a useful 
events lasting up to 


ited and a number 


for indicating and recording static and 
dynamic strains in many types of struc- 


provides on a single cathode-ray 
tube a simultaneous display of dynamic 
strain at ten points. Strain gages of the 
i ing speed range, 
millisecond being clearly 
The optical system employs three lenses 


alternative forms of display, 


by means of a switch. An entirely novel 
feature is the use of pulse excitation of light paths onto the film. 
used to record the three tubes, 
amplification and the r tube can be used for still records, 
capacitances experienced when iti i 
sweep time-base. 


reed electrometer, notable 


a general-purpose high-impedance mil- 
i , in a modified form, as 


impedance is greater 
and the long-term drift does not exceed 
Cinema-Television Ltd. 
ing ranges provided are 


+0.005 percent 





with an accuracy 


rhree-channe! Oscillograph Recorder (Southern 


# 










Raman Excitation Unit 





essentially of two crystal-con: 
oscillators, an “electronic gate 
decade units in cascade and a sta 
power supply. A switch enables 
a 1-Me. or a 100-ke. internal osx 
to be chosen, giving timing rang: 
second and 10 seconds respective 
receipt of a “start” pulse that “ga 
opened and the decades count th: 
vidual cycles emanating from th« 
lator. This continues until a 
pulse is received when the “gate” 
leaving displayed the number of 
executed by the oscillator: mix 
onds or tens of microseconds acc 
to the oscillator frequency select 
Shown by Airmec Laboratorie 
was their new millivoltmeter typ: 
This instrument consists essential]; 
a wide-band amplifier, stabilized 
negative feedback over the fregu 
range 30 cps. to 5 Mce., followed by 
diode voltmeter. A _  low-capacit: 
cathode-follower probe unit feeds 
the 3-valve feedback amplifier 
approximately 18 db of negative 





back over the frequency range, and 
followed by a cathode-follower feeding 
a diode rectifier. The input multipli 


provides ranges of 0 to 10, 0 to 


and 0 to 1,000 millivolts. A point on th: 
“athode-resistor of the cathode-follow 
output valve is connected to a coaxia 
output socket, enabling the millivolt. 
meter to be used as a wide-band amp 
fier, having a gain of approximate; 
30 db, a high input impedance, and 4 

is 


low output impedance. 


The Baldwin Instrument eg 


Ltd. (Dartford) was the first in 


United Kingdom to produce, comme 
cially, radiation measuring instr 
ments. Recently availability of rad 


active sources in this country 
enabled this firm to combine its 
perience of radiation measur¢ 
with their knowledge of industrial ¢ 


trol. The Baldwin “Atomat” gage meas 


ures the weight per unit area of 


material passed through it. The mat 
rial does not contact the gage, can pa 


through it at any speed, and is 
affected in any way. The radioact 


source and the ionization chamber a 
mounted on opposite sides of the mat 
rial to be gaged. The working distar 


between faces is usually about one 


but can be more if necessary. The shapg 


and area scanned by the gage can 
made to suit special requirements 
a scanned area of 4 by 23 centim: 
is standard. There are two remot: 
dicating instruments: one reads w 
per unit area, or thickness of mat 
of constant density. The other s! 
deviation above or below a preset 
A new high-power stroboscop: 
veloped by Dawe Instruments Ltd 
known as the “Stroboloom” and 
intensity of the flash is such that 
is adequate for direct inspection of 
moving parts, under well-lighted 
tory conditions. The duration of 
flash is about fifty microseconds 
the maximum flash rate 229 per m 
Baird and Tatlock Ltd. (Lon 
showed their new self-balancing p 
electric absorptiometer for che 
analysis. The requirement was fo 











»strument which would measure small 





‘ont anges in,the color of a liquor being 
ate sed in a chemical process, and pro- 
Sta! ‘lize de continuous quantitative records of 
les -ithelM& ese changes. With suitable color fil- 
OSC: latuf.rs the instrument may be calibrated 
ng ®, record the composition of any liquid 
ively. Ol hese absorption can be related to 
“gat me form of chemical analysis or tur- 
the ‘ditv. It is based on the principle of 
the osc a itomatic rebalancing, using negative 
i t edback; vacuum emission-type photo- 
e ibes are employed in adjacent arms of 
of yclei® bridge measuring circuit. Light from 
Mic rose. Jamp passes through two identical 
cCording@hsorption cells containing the liquor 
‘lected eing analyzed and a standard. Absorp- 
ries Ltion of all or part ef the light falling 
Ype 73Bin one of the phototubes causes an out- 
tially offs-balatice emf. to appear across the 
lized ridge. This emf. is amplified and ap- 
requencM@lied to a mirror ga’vanometer placed 
ved the light path so that the beam 
acitance@oves to increase the area of illumina- 
eds jon on the phototube affected. Thus 
ier, hasffhe bridge is automatically rebalanced 
ve feed. - the galvanometer current will be 
*, and function of the initial disturbance. 
feeding#fhe time lag was required to be small, 
‘ultipliefnd since only a small quantity of the 
to 100M oquor (about 2 cc./min.) was available 
it on thefor this time, the absorption cells them- 
followerlfelyes were small, and such that only 
coaxiag® percent total light absorption could 
nillivolt-fRe obtained to give full-scale deflection 
d ampliffor color changes of the magnitude to 
cimate! be detected. The arrangement is rea- 
», and Monably independent of variations in 
* np intensity, amplifier gain and pho- 
ompany Botube characteristics. (In particular, 
in th#ft can be shown that insensitivity to 
‘ommenff uctuations in the gain of the amplifier 
instruffs in fact achieved by making the gain 
f rad hich gh.) 
ry ha | Much interest has been stimulated i 
its « past decade on both sides of the 
are! tlantic in spectrophotometry and close 
ial cor Attention to this has been paid by 
e measie i] ger & Watts Ltd. New forms of 
ol fecording spectrophotometers for ultra- 
€ Maliolet, visible region, and_ infrared 
we “Ee easurements almost invariably use 
esd velical interruption or “chopping” of 
loacll’Ghe radiation falling on the radiation 
ber a'ieceiver so that a-c. methods of signal 
e matHmplification can be used. This is par- 
listar Peularly important in infrared spectro- 
ne inMhotometry in which the radiation sig- 





e shaM§als are often near the limit of 
can “M@etection and where, too, the effects of 
nts '\f™mbient temperature changes have to 
sai ¢ avoided and amplifier drifts mini- 
1ot nized. The purpose of this response 
Wele"Hester is to indicate the relative re- 
lat ponse of an infrared receiver to radi- 
ais tion interrupted at different frequen- 
“t es with a view to standardizing the 
ype erformance of receivers such as the 
Ltd. ‘Hilger Schwarz thermopile, and the 
nd election of the optimum working fre- 
tha cy for a chopped radiation system. 
, Phe equipment is primarily for meas- 
ed 1aBroments on infrared receivers but it 
of UBill be possible to adapt it for tests 
ds aGn other elements, such as photocells 
m ind ~phototubes. The system demon- 
on Htrated employs a sector disk to give 
P Pk ximately square-wave “chopping” 
: f light falling on the thermopile, 
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Ten-channel Strain Display Unit (Elliott Bros. Ltd). 
which is connected to a special input at the lower frequencies. It has been 
transformer, feeding a push-pull ampli- customary to specify the speed of re- 
fier with a peak voltmeter in its final sponse of thermopiles in terms of the 
stage. A peak voltmeter without se- time required for the responss signal 
lective tuning has been chosen as the ©™!. to reach 90 percent of the steady- 
° ° P ° stg » slons f a suc lv impressed 
simplest means of indicating relative tate signal for a Suddenly impresst 
: radiation signal. This method of pres- 
responses without regard to wave-form : ; 
a3 entation does not, however, describe 
at the present stage, and a variable-  , : , ' 
‘ mu ee , directly the performance which the 
frequency selective amplifier, tuned to : : “ee 
s . : user may expect for different mod- 
the fundamental of the signal, will be ; ~ ; : 
: : ; ‘ ulation frequencies. Moreover, for 
added for more precise work later. Pro- : : , : 
chopped-beam systems working wit! 


vided that the rise and decay times fo1 


‘ . . low-impedance letectors renerating 
receivers remain in the same relation- ~— : ns yee ; 
: : é signals sometimes of the order of mi 
ship, the performance with a_ tuned = spi ; a 
i : , ; crovolts (and often less than this), 
filter can be predicted from the results tial + ; - 
: ; iss it is essential to use a step-up input 
obtained with the peak indicator. The | f 4 tl : first st ae f t 
e ° trans me Lf 1@ TNS stape Ot ? 
sector disk is rotated by a synchronous , he ae i : : ‘ he 
. . . en a. amplifier in order to obtain an ade- 
motor driven from a variable-fre- pe ae 
md quate signal-to-noise ratio. The design 
quency oscillator, and the arrangement * ‘table shield P - 
. . ft a suitable shielded transformer tree 
enables the interruption frequency to 2°" "( "eater 
: : ; an from “pick-up” and microphony is by 
be varied from 3 up to 1300 cps. The I . ; 
side , : no means easy, and it now seems de- 
amplifier is substantially level in re eee ; ; ; 
: iy er rable to express the performance of 
sponse over most of this range of fre- ma : ; ft] . 
thermopties in terms o ne signal gen 
quency and only a small correction to . = 
the peak voltmeter readings is require Continued page 1170 





An Analysis of Sphygmomanometr 


By CLARKE C. MINTER, Ph.D., Washington, D. C. 


This article discusses the mechanical 
principles involved in the operation 
known as “measuring the blood pres- 
sure.” It is shown that the pressure 
which must be applied to the upper 
arm to stop the flow of blood in the 
brachial artery depends on the dimen- 
sions of the arm, the dimensions of 
the bone and the size and position of 
the artery, as well as certain physi- 
ological and psychological factors. 


NE OF THE few quantitative 
measurements made by _ the 
medical practitioner is that 
known as “measuring the blood pres- 
sure.” This measurement is made with 
an instrument called the sphygmom- 
anometer (literally, pulse-pressure- 
meter) which consists of a mercury 
manometer connected to a hollow flexi- 
ble cuff wrapped around the upper 
arm and inflated. As the pressure in 
the cuff increases, the mercury in the 
manometer rises until the action of 
the pulse causes the column of mer- 
cury to oscillate with each beat of the 
heart. As the pressure is increased 
still further, the action of the pulse 
finally disappears and the mercury 
column no longer oscillates. 
The reading on the manometer at 
which the action of pulse becomes evi- 
dent is recorded as the diastolic pres- 


sure; and the reading at which the 
pulse disappears is recorded as the 
systolic pressure. Most practitioners 


prefer to inflate the cuff to a pressure 
higher than that necessary to cut off 
the pulse in the brachial artery and, 
as the pressure is slowly reduced, to 
observe: (1) the pressure at which the 
pulse can first be heard in a stetho- 
scope applied below the cuff and (2) 
the lower pressure at which the pulse 
can no longer be heard. 

In discussing the factors controlling 


this so-called blood pressure, medical 
men recognize that the problem has 
both chemical and physical aspects. 


Although the physical aspects include 
such factors as the rate and strength 
of the heart-beat, the viscosity of the 
blood and the size of the blood vessels, 
all the physical factors are controlled 
in a sense by the chemical action of 
hormones or internal secretions. In 
this article the role played by the physi- 
ological and psychological factors will 
not be discussed, but an analysis will be 
given of the mechanical principles in- 
volved in making measurements with 
the sphygmomanometer, with emphasis 
on the morphological and anatomical 
factors. 
MORPHOLOGICAL FACTOR 

In discussing form and size, biolo- 
gists make use of elementary geometry 
and algebra to express the relation 
between size and weight of any particu- 
lar species. From geometry it is known 
that for similar figures the surface 
Instruments—-Vol. 23 
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increases as the square, the volume as 
the cube, of any linear dimension. Thus 
if we take a sphere of diameter d, the 
surface will be rd?, the volume will be 
(1/6)7d3, and the ratio of volume to 
surface will be (1/6)d. 

Expressed algebraically, if V is the 
volume and S the surface V =k,d3,S 
k,d?, in which k, and k, are factors 
of proportionality. We have further 


Volume V k, a 
————<—<- <= <= -(- )( ) Kd, 
Surface S ky d? 
which states that the ratio of volume 
to surface is proportional to diameter. 

Since the weight of an animal is 
proportional to its volume V, we can 
make use of the first equation and 
write W = k.d3, which gives the weight 
of an animal if we take any dimension 
and know the factor of proportionality 
for that particular dimension and that 
particular species. Thus for humans 
we can say that the weight is propor- 
tional to the diameter of any member, 
such as the diameter of the upper arm 
where blood pressure is measured. 

From W =k.d® we can write d 
k,W1/3 which states that any dimen- 
sion such as the diameter of the upper 
arm is proportional to the cube root 
of the weight. Since the operation of 
measuring the blood pressure consists 
in compressing the flesh of the arm 
by applying pressure to the surface, it 
appears to be elementary that the ratio 
of the volume of the flesh compressed 
to the area of the surface to which the 
pressure is applied would be the fac- 
tor which controls the magnitude of 
the pressure required to compress the 
brachial artery. That is, where every- 
thing else is assumed constant and 
size is the only parameter, the pres- 
Sure necessary to stop the flow of blood 
in the brachial artery should be di- 
rectly proportional to the diameter of 
the upper arm, or proportional to the 
cube root of the weight. With this re- 
lation in mind it is a simple matter 
to set up a table showing “normal” 
variations of blood pressure’ with 
weight. On page 24 of Volume 4 of the 
Cyclopedia of Medicine, Surgery and 
Specialties it is stated that at birth 
the systolic tension varies between 35 
and 55 millimeters. If we take the 
weight at birth as the controlling fac- 
tor, and assume that at birth the weight 
varies from 3 to 12 pounds, we can say 
that a new-born infant weighing 3 
pounds has a blood pressure of 35 mm., 
while one weighing 12 pounds has a 
pressure of 55 mm. We can then set 
up our table as shown herewith. 

The table tells nothing about the 
effect of age on blood pressure, though 
it is obvious that as age increases the 
animal grows in size and weight, and 
that the variation in blood pressure 
can just as well be due to age as to 
weight during the period of growth for 











Table I 
Weight and Blood Prosgyy 


Relation Between 


Blood I 


Pounds wis mm. 4 ‘ 
Weight wee " 
W 1.442 
1 
3 1.442 1.000 
~ 2.000 1.387 { 
12 2.290 1.588 5.58 
25 2.925 2.028 70.98 
50 3.680 2.552 89 
75 4.22 2.926 1 4 
100 4.63 3.211 ] 
125 5.00 3.467 121,38 
150 5.31 3.682 128.87 
175 5.59 3.876 135.68 
200 ».84 4.050 141.75 


normal individuals. The table cannot 
possibly show the variations betwee; 
individuals of the same weight, an 
for that reason is only a rough approxi-f 
mation. In making up the table 
has been necessary to make the f 
lowing assumptions: y 

(1) That human flesh is a homo 
geneous isotropic material with definit, 
physical properties (volume elasticity 
modulus of rigidity, etc.) no matte 
what the age, the health, or the nervous 
state of the individual; 

(2) That the dimensions of th 
brachial artery are always direct 
proportional to the dimensions of th 
arm; 

(3) That the diameter of the a: 
bone is always directly proportional t 
the diameter of the arm; and 

(4) That the position of the brachi 
artery relative to the bone and to t 
surface of the arm is always the samefj 


Bere essen es INT 


St 


ANATOMICAL FACTORS 





Of course we are not justified 
making any of the above assumptions 
It is obvious that living human flesif¥ 
differs markedly from other compres} 
sible deformable matter, and that we 
can treat it as such only approximately} 
It is also clear that such antomical] fac} 
ters as the size of the arm bone, ani 
the dimensions and position of t 
brachial artery will differ appreciablif 
among individuals, and the manomete 
readings will vary widely. 

As pressure is applied uniformly 
the surface of the arm, every porto 
of the flesh moves in toward the bon 
the distance moved by any _ portico! 
being directly proportional to its dis 
tance from the bone. Since the surfacé 
is farthest removed from the bon 
moves the greatest distance. Likewls' 
the top of the brachial artery moves 
farther inward than the bottom be 
cause the top is farther from the bone 
than the bottom. In this manner th 
brachial artery is gradually deformed 
and finally flattened so that blood n 
longer flows through. When the tissues 
have been brought to a certain state © 
compression the heart-beat will be trans 
mitted and show up as oscillations 


tor 


the mercury column of the manomet 


Laie 











ee Under Foxboro M-40 Control 


When Sun Oil Company's new Plant 5 
} goes on S ream wi Toledo, Ohio, went on stream last May, 


81 Model 40 Controllers took over critical contzol 





functions. Without any manual “juggling”, 
rst process variables came directly to their control 
points, because M-40 met the preset values 


so exactly. And the inherent accuracy of 


Ss... the M-40 held them there, continuously! 
Uni ses This first major installation of Houdriflow 
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ae “cat” crackers offers another outstanding 

128.37 example of the petroleum industry's preference 
oe for Foxboro M-40, “the finest modern controller”! 
, cannoli The Foxboro M-40 Controller gives you the 

betwee benefit of the most advanced developments in 
ht, and pneumatic instrument design. Its rigid unit 
ot age construction and almost frictionless moving 
tlie “<i parts result in greater power, accuracy and 
} response. Available for temperature, pressure, 

2 home flow, level and other applications. 
| definite Write for details. The Foxboro Company, 
go 46 Neponset Ave., Foxboro, Mass., U.S.A. 
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The pulse thus disturbs the pressure 
equilibrium in the system, and the com- 
pressed flesh transmits the disturbance 
in much the same manner as it would 
any other periodic disturbance, such as 
sound, and the pulse shows up as 
oscillations in the manometer. 

The equation given in Table I for 
the relation between blood pressure 
and weight, 

P= (W''3/1.442) « 35, 
will have to be modified to take into 
account the various antomical factors. 
If factors for age and nervous tension 
are inserted, we have finally 

Blood pressure 

a-b 


oY) | axe 
t hie ot a 


In this relation 
K=constant of proportionality 
W=weight of individual 
a—diameter of upper arm 
b=—diameter of bone 
(a 2) +6) 
t=wall thickness of brachial artery 
r,=distance of inside bottom of artery 
from bone 


KW! 





r,=distance of inside top of artery 
from bone 

ra=distance of outer surface of arm 
from bone 

(7..= (a-b) /2) 

A—age facto 

V=neurasthenic factor 
Normally the exponents X and Y 


1t A and N should be zero, and in that 
case we have only the morphological 
and antomical factors to consider. The 
exponent Y can have a positive value 
in the case of nervous but the 
value of Y can also be negative, as in 
Addison’s disease or in shock. 


stress, 


The above relation shows that with 
an arm of a given diameter, the 
sphygmomanometer reading will be 


high if the bone is small, if the artery 
has a thin wall, or is ex- 
ceptionally close to the bone. To illus- 

how the anatomical factors wil] 
affect the readings, or formula 
that an individual with a small bone 
in a fat arm will show a high reading, 
which will be still higher if the bra- 
chial artery is exceptionally large and 
unusually close te the bone. On the 
other hand a hyperpituitary with a 


large armbone and a small artery clos¢ 


large or 


trate 
states 


to the surface of the arm will show a 
low reading on the manometer. 

It must be admitted that the equa- 
tion given above has not been checked 
experimentally and that it probably 

impossible to do so. However, it 
seems to be a sound approximation to 
the facts. It is hoped that this discus- 
sion will stimulate efforts to clear up 
some of the obscurities and doubts 
about the present technique. In making 
a blood pressure measurement, do we 


simply compress the flesh, using the 


pulse as a measure of the 
having 
pressure of the 


Or is the 


compression, the actual result 


nothing to do with the 
blood in the arterial system? 


pressure required to compress simply a 
measure of the general tonus of all the 


r the vessels 


muscles, including 


arterial system and the heart 
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Diaphragm-ty pe Micromanometer 
with Electrical Pick-up 


Washington, D. C.—A _ diaphragm- 
type micromanometer, utilizing an elec- 
trical pick-up, has been developed re- 
cently at the National Bureau of 
Standards to measure differential pres- 
sures in the micron region, according to 
NBS Technical Report 1475. Con- 
structed for use with a mass spectrom- 
eter, the micromanometer gives rapid, 
direct readings of pressure on a micro- 
ammeter scale that can be calibrated 





Diaphragm-type micromanometer (in- 
left) developed at the National 
of Standards to measure differential 
in the micron region. 


Fig. 1. 
side bell jar, 


Bureau 
pressures 


directly in units of pressure. It is 
relatively insensitive to temperature 
changes, will operate in any position, 
and permits measurements that are 
totally independent of the type of gas 
or vapor being measured. 

The need for such an instrument 
arises from the inevitability of erro 
in the usual method of measuring gases 
for use in a mass spectrometer. A small 
sample is measured in an ordinary 
U-tube manometer and passed _ into 
the reservoirs of the mass spectrometer, 
where it expands to 1000 times its 
original volume. Its pressure is then 
assumed to one one-thousandth of its 
original pressure, but this assumption 
fails to account for losses that occur 
through adsorption of the vapor by 
stop-cock grease and the walls of the 
system, and deviation from perfect gas 
laws. 

It is desirable, therefore, to measure 


the pressure of the sample in the res- 
ervoirs after the losses have occurred. 
Manometers for the range from one 


micron to 0.1 mm. of mercury are usu- 
ally liquid-level devices, such as McLeod 
gages, or depend on thermal effects, 
such as Pirani or thermocouple gages. 
McLeod gages are accurate, but the 
presence of mercury or oil vapor intro- 


duces difficulties into vacuum work; 
besides, these instruments are bulky 
ind inconvenient to use... Pirani and 
thermocouple gages, though avoiding 


these difficulties, inaccurate and, 


are 





unless special care is exercised, giv 
only a rough indication of the vacuum, 

The instrument developed at the Bu- 
reau consists of a pressure cell and an 
electrical micrometer, enclosed in a 
glass dome which can be evacuated or 
filled to any desired reference pressure, 
The pressure cell, the heart of the 
instrument, is composed of a thin 
corrugated diaphragm sealed at the 
periphery to a slightly dished 
disk. This cell is connected to the gas 
sample so that change in pressure of the 
gas causes movement of the flexible 
diaphragm. Movement of the diaphragm 
in response to pressure variations is 
measured by a mutual-inductance mi- 
crometer placed over, but not in contact 
with, the diaphragm. Mechanical coup- 
ling errors are thus eliminated. 

The micrometer was previously dé 
veloped at the Bureau in connection 
with the design of indicating devices 
to measure clearances in journal bear- 
ings. In principle, it makes use of the 
variation in mutual inductance between 
two concentric air-core coils which re- 


brass 


sults when the distance of the coils 
from a nonmagnetic metal surface 
changes. When the metal is_ brought 


immediately adjacent to the end of the 
form supporting the coils, the mutual 
inductance is minimized by what is 
effectively a “shielding” action of the 
metal. As the metal is moved away 
from the coils, the mutual inductance 
increases as a linear function of the 
separation. 

In the micromanometer, the metal 
“shield” is the diaphragm of the pres- 
sure cell itself. Radio-frequency current 
is fed into a primary coil and induces 
a voltage in a secondary coil, mounted 
just above the diaphragm. The forn 
supporting the coils is mounted rigidly 
with respect to the fixed portion (the 
brass disk) of the cell. Mutual indu 
tance between coils is therefore a func- 





Continued on page 1172 
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Fig. 2. The electrical pick-up of the mic: 
manometer is a mutual-inductance micromete 
Current induced in the secondary coil is pr 
portional to the distance from the diaphragm 
of the pressure cell. 
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> CONTINUOUS ANALYZERS Continued from page 1131 


Applied Physics Corp., Precision Scientific Co., the Dow 
Chemical Co., and the Mellon Institute of Research through 
the Office of Rubber Reserve. 

CONCLUSION 

In conclusion, it is considered fitting to mention some 
of the problems encountered in the development and in the 
application of continuous analysis instruments. Both in- 
strument developments and process applications of con- 
tinuous analysis techniques have been limited somewhat 
by the fact that industrial uses often are associated with 
confidential stream compositions and/or process operating 
variables. Usually, it is difficult and awkward and at times 
it is impossible for the industry research man to discuss 
plant applications with sufficient freedom that an instru- 
ment engineer can design and build the machine required 
for a specific purpose. In some instances the instrument 
manufacturer does not know what is needed and the ap- 
plication engineer does not know what can be made avail- 
able in the form of finished tools for continuous analysis. 
Without some knowledge of potential future applications 
as well as specific present applications, the instrument man- 
ufacturer hesitates to enter expensive design and develop- 
mental programs for new instruments. This situation is 
especially true for non-dispersion type infrared analyzers. 
Nevertheless, some five or six different manufacturers are 
actively engaged in building, re-designing and/or improv- 
ing this continuous-analysis instrument. Instrument manu- 
facturers are to be commended on their farsightedness in 
this respect. 

In my opinion, “the surface has only been scratched” in 
applying continuous recorder-controller analyzers to in- 
dustrial processes. In the next five to ten years we are 
likely to see such expansions and developments in the fields 
of infrared, ultraviolet, mass, emission, Raman and micro- 
wave spectroscopy, plus densitometers, refractometers, vis- 
cometers, dielectrometers and conductometers that com- 
plex industrial units will be operated primarily by rapid 
on-the-job product quality analyzers rather than by often 
delayed analytical laboratory tests. 
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Continued from page 


Now let us examine the graphic board to see what com- 
plications are encountered when changes are necessary. 
In the case of changing functions, such as changing a base 
pressure controller to a temperature controller, the change 
can be performed quite readily since all miniature panels 
are interchangeable irrespective of function. Quite fre- 
juently the same miniature panel can be left in the same 
location with minor changes to the symbolic piping on the 
panel. Modern graphic boards today do not use painted 
lines on the surface, but metal or plastic lines that are 
affixed to the board in relief. This method makes changing 
of the lines considerably easier than those systems requiring 
paint job. In the case of additions to the existing board 
a somewhat more difficult problem is presented. If the ad- 
dition is a minor control addition, such as a temperature 

ntroller on a preheater or a pressure controller on a surge 
vessel, sufficient space on the panel can usually be found 
for a miniature panel. If the instrumentation of an en- 

rely new column is necessary, steps such as relocation of 
the board or addition at the end of the board will be nec- 
sary. This last step admittedly is an expensive venture 
but is no more so than that involved in a conventional type 
instrument board. From this it can be concluded that 
aphic panels are actually easier to convert than the con- 
ntional type of control board. 
The cost of installing a graphic board is a topic which 
has received much argument in the recent year. Some 
gineers maintain that they have experienced a higher 
st than for the conventional board, while others state 
cost is lower. Actually, both are correct. If the graphic 
inel is loaded with a large amount of gingerbread and 
corative devices, the graphic will probably exceed the 
st of a conventional panel as it is probably doing a 
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1 PRECISION ! 
| REGULATION | 1 


§ Within .005 psi _——_ 


FOR MANUAL LOADING 
SERVICE... 
tioning . . . for accurate flow 
meter calibration, our MODEL 
H-10 is tops in the field. 






for remote posi- 


It's built especially for dead 
end (no flow) service ... and 
guaranteed to be free from 
‘““drift’’ errors. Ranges 0-5; 
0-25; 0-50; 0-125 psi for inlet pressures to 150 psi. 


If you are looking for a pneumatic regulator that is sen- 
sitive to O05 psi (in 0-5 psi range), stable and foolproof, 
HERE'S YOUR REGULATOR. 


WRITE TODAY FOR BULLETIN PH-10 


CONOFLOW CORPORATION 
2100 Arch St., Phila. 3, Pa. 
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LESS INVESTMENT! 





DWYV€ER_ VISI-FLOAT 


A Sensitive, Unbreakable, Foolproof 
PRESSURE or FLOW GAGE 


Consider the Dwyer VISI-FLOAT, if you require a 
low-cost, VARIABLE ORIFICE FLOW METER of good 
accuracy as an integral part of some new prod- 
uct now in design stage. 
device consists of a float within a transparent 
acrylic plastic gage glass, mounted on a metal 
indicator plate. It contains no liquids, has no 
werking parts to fail. It is in one piece—ready 
to install, suitable for many, different specialized 
applications where fine precision accuracy is not 
an absolute necessity. 


TWO TYPICAL VISI-FLOAT APPLICATIONS 


No. 440 STATIC PRESSURE INDICATOR—For use 
on dust collectors, blower units, air cooling sys- 
tems, etc. Full scale ranges from 0-.20”, to 0-15” 
water available—with logarithmic pressure scale. 
Readings taken differentially or plus or minus 
from atmospheric. 

No. 450 VARIABLE ORIFICE TYPE FLOW METER 
For such uses as on purge lines, or as replace- 
ment of sight-feed bubblers. Three standard 
ranges available, based on flow of free air at 
standard conditions—O-2 CF/HR, 0-4 CF/HR, 
ond 0-10 CF/HR. Water flow ranges up 
to 100 CC/Min. also available. 


This simple, ingenious 





Consult us today on applications of Dwyer 
VISI-FLOAT to your specific design problems 


r. W. Dwyer Mfg. Co. 


305 S. Western Ave. Chicago 712, Ill. 











TIME AND NUMBERS 


Do you need a permanent record of specific times and 
numbers that apply to your laboratory or production work? 
Streeter-Amet has the instrument which will accurately and 
speedily record either numbers or time or both at the same 
time on paper tape for easy readability. 

The counter operates by any means capable of supplying 
a switch closure or an electrical impulse. Counts may be 
indexed by time or number printed alongside the count. 


For high speed counting of a predetermined number of 
completed articles, the Streeter-Amet Predetermined Count- 
er automatically counts and then shuts off or controls asso- 
ciated machinery 


when the predetermined number is 
reached. An outstanding time- 
saver when packing a given num- 
ber of articles in a carton 
measuring lengths of wire or 
sheets in a bundle. 

Tell us your specific counting 
problem. We know we can help 
you economically. 












Write for : 3 


circular $C 1 FOUNDED 


1888 
SCALES-WEIGHT RECORDERS-HI-SPEED COUNTERS 


STREETER - AMET COMPANY 


4101 N. RAVENSWOOD AVE. CHICAGO 13, ILL. 
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larger job. If, however, the graphic is designed wit} 
prime purpose of simplicity and directness of purpose 
a reasonable spread of units for maximum usability an; 
minimum board length, the graphic will usually be mor: 
economical in board lengths exceeding approximately {if. 
teen feet. Again, this is merely a rule of thumb, and vari. 
ous complexities enter into the picture and one mus: | 
extremely careful to compare equivalent pieces of e 
ment. For example, it is unfair to compare a graphic p 
with all functions being transmitted to the board with 4 
conventional panel where no transmission is used. Thy 
argument of transmission versus direct lines is not on 
enter into the pros and cons of the graphic board. That 
argument must be settled on its own merits. Actual insta] 
lations are known where a saving of 20 to 30 percent in 
installed has been realized by the use of graphics 
over conventional panels. 


costs 


Thus far we have been speaking of new installations 
only. The graphic panel has untold advantage when on 


has to alter existing conventional controls in limited areas, 
In such cases one can make additions or alterations by 
means of graphic panels without the addition of more con- 
trol room area. Frequently this would be highly expensive 
and, in some cases, entirely impossible or impractical owing 
to present location of buildings and equipment. In such 
cases the cost saving becomes extremely high in favor of 
the graphic panel. Again, as a rule of thumb, a graphic 
panel can be built into approximately 50 to 60 percent of 
the panel board space required by a conventional control 
board. Installations have been known where the installa- 
tion has been crowded into approximately 25 percent of 
the conventional panel space. This, however, becomes ex 
tremely crowded and the simplicity for which the graphic 
panel was designed is lost. Extreme care should be taken 
not to attempt any installation that will result in a crowded 
and jumbled board. 


The chief sources of saving realized from a graphic 
panel come from the following: 

1. Decrease in board length. 

2. Decrease in control room area. 


3. Decrease in operating personnel due to the smaller 
board area that needs monitoring. 

4. Decrease in maintenance time resulting from. the 
unitized construction of this type of control board, thus 
allowing for shop overhaul of the various units. 

5. Decrease in down time or “off of automatic control” 
time resulting from a faster overhaul of instruments made 
possible by the interchange of units rather than the pro- 
longed maintenance in the field on a conventional type 
instrument. 

There exists another type of panel board which could bé 
used but which is definitely not recommended. This con- 
trol board consists of using the unitized construction of the 
graphic panel mounted side by side covering the entir 
side of the control room. In other words, the control pane 
would consist of a solid mass of miniature panels mounted 
side by side without the use of a graphic picture tying io 
gether the various functions. This type of board would 
utilize a minimum amount of space since the open 
between the controllers normally necessary for the grap! 
picture would not be necessary. Although monetary ad 
vantages can be seen from this type of panel, the prime 
purpose of simplicity and straightforward approach is lost 
The operating man would have to remember which minia 
ture panel belongs to which function. Such an assembl) 
would be extremely confusing to the operator and extrem¢ 
lengthy to teach to new personnel. Such a board is not 
known to exist, but it could conceivably be designed a 
built. Such a system is not recommended. 

In summarizing, it can be said that the graphic pane! 
presents a clear concise picture of the process under opera 
tion in a minimum of board area. It allows rapid and 
clear instruction to new personnel—both operating and 
maintenance. It does all these things at a financial ad- 
vantage in most cases. With these points in 
suggested that new installations or revisions be carefull) 
studied in view of what the graphic panel may do for t 
proposed system. 
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LENGTHS TO 400’ IN 
VARIOUS DIAMETERS 


Look what you get when you specify Alcoa Aluminum Tubing for 
instrumentation, air and lubrication lines: you can save 40% on tubing 
costs, get faster installation and improved performance. Alcoa Tubing 
is easy to form and flare; resists corrosion in most sulfurous and other 
highly corrosive atmospheres. Standard lengths are supplied up to 400 
feet—certain sizes can be obtained in lengths to 1,000 feet. 

Get your Alcoa Tubing from your Alcoa distributor, or phone your 
nearby Alcoa sales office for samples and prices. ALUMINUM COMPANY OF 
America, 2169L Gulf Building, Pittsburgh 19, Pennsylvania 


ALUMINUM TUBE FITTINGS are available from manufacturers such as Crawford, Imperial Brass, 
Parker Appliance and Scovill. In general, they are comparable in price to similar brass fittings. 





TUBING FOR 40% LESS 


Alcoa Aluminum—lowest-cost, corrosion- 


resistant tubing you can buy 





WRITE FOR FREE 
ILLUSTRATED BOOKLET 


Get Alcoa's new, fully illustrated question and 
answer booklet about Alcoa Aluminum Tubing 
it's crammed with facts about this lower cost 
tubing for instrumentation lines, applications 
physical and mechanical characteristics, and 


other information. Free...write for it today! 
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Typical 1046 valve 
installation on re- 
sistance welder in 
major automobile 
: plant. 















1046 series CRESCENT valves 


are piloted piston operated, solenoid con- 
trolled 4-way valves. 











The solenoids are especially designed for high speed operation of up 
to 600 cycles a minute, and will not overheat or malfunction in pro- 
longed service of this speed. Test valves have registered over five 
million cycles without maintenance. 

In actual operation on resistance welders in the automotive field, on 
packaging machines and in many other industrial installations, Crescent 
valves are making history with their outstanding performance records. 
1046 series valves are available in 44", %”, Y2", and %,” pipe sizes. 


Send for literature and prices. 


ERAGE EES EDALLE: 


4905 SANTA FE AVENUE, LOS ANGELES 58, CALIFORNIA 





iN, » Compute Flow Data 


by SLIDE-RULE! 














@ Without curves, tables or cal- 
culating machine, you can now 
make speedy calculations of 
flow data within the accuracy 
of usual tests. The new Foxboro 
12° Flow Rule, designed specif 
ically for flow calculations, can 
be used for all fluids—-for com- 


puting orifice, nozzle or venturi 


sizes, flow rates, orifice differ- 
entials and other information. 
This handy aid is finely, accu- 


rately constructed from mois- 


ture-proof, non-warping plastic 
Price complete with leather 
case, $25. Send your check or 
formal order to The Foxboro 
Co.. Book Dept., Foxboro, Mass. 


THE ZO), aya O COMPANY 





[ COVER-PICTURE STORY | 
GE's New Measurements 
Laboratory 


LYNN, Mass., Oct. 30—The General Electric Co. today 
officially opened its new measurements laboratory, believed 


to be the world’s most modern and best equipped of its kind. 


Staffed by engineering specialists in magnetism, elec. 


tricity, chemistry, metallurgy, sound, heat, light and color, 


the new laboratory contains complete facilities for applied 


research product development and design in the field of 


measurements. 

The five-story building contains 142,000 square feet 
floor space, the major portion of which is occupied by thé 
laboratory and associated engineering groups, the remainde: 
by administrative staffs of the G-E Meter and Instrument 
Divisions. 

In announcing the opening of the new laboratory, H. EF. 
Strang, divisions manager, pointed out that “it represents 
the ultimate in facilities devoted exclusively to development 
of new measuring devices, the creation of new materials 
for these devices, and the critical analysis and improvement 
of designs already on the production lines.” 

“The addition of this laboratory to the West Lynn 
Works,” he said, “clearly establishes Lynn as world head- 
quarters for _electrical measurement. Morever, it unde) 
scores the emphasis placed by the company on research and 
engineering leading to new and better instruments for 
home, science and industry.” 

“This structure,” he declared, “is dedicated to the prog- 
ress of measurements, upon which man’s industrial prog- 
ress so largely depends.” Emphasizing what he termed 
“the rapidly increasing significance of electrical measure- 
ment and control to industry,” he predicted that the total 
value of measuring apparatus produced annually will 
rise from $600,000,000 to more than $1,000,000,000 in the 
next decade. 

“There is virtually no limit to what instruments. some 
day, will be able to accomplish,” he said. “Opportunities 
are so challenging in the measurements field that it is im- 
possible now even to conceive what magnitudes will have 
to be measured. much less forecast what instruments will 
have to be developed to measure them. However, out of 
the research, analysis and development conducted in labo- 
ratories like this will be created the instruments of the 
future. contributing substantially to America’s industrial 
productivity.” 

Two major objectives guided the company in designing 
and equipping the new laboratorv, according to I. F. Kin 
nard, manager of engineering for the divisions: (1) t 
provide the best possible tools for the staff of more than 
300 measurement specialists; and (2) to remove all physical 
barriers from coordination and integration of their work 

These goals were achieved, he said, bv making the latest 
specialized laboratory apparatus and all reauired electrical 
and mechanical services readily accessible to all specialists, 





Exterior view of new Measurements Laboratory of GE’s 
Meter and Instrument Divisions at Lynn, Mass. 
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Self-operated Farris Stacon Temperature Regulators* make pos- 
sible unheard-of control accuracy—to within plus or minus 1 deg. 
How? Because liquid in the bulb flashes to vapor in power 
bellows. Steam does 99 per cent of the work . . . instantly. Balanc- 
ing bellows eliminates spring counterpoise and packing glands 

. prevents response to variations in steam temperatures . . . 
provides free-floating valve disc. 

Compact, trouble-free, dirt-proof, hermetically sealed Stacon 
Regulators operate consistently in the worst possible surround- 
ings—require no maintenance. To learn more about the most 
sensitive, accurate, economical temperature regulator available, 
write for Stacon Bulletin 50-1000. 


@® 6690 


Farris Stacon Corp. 


PALISADES PARK, N. J. 


*Patented 


436 COMMERCIAL AVE. 






GAS 
ANALYZER CELL 


Sealed in Glass For: 

@ CONSTANT ACCURACY 
@ LONGER LIFE 
@ TROUBLE-FREE SERVICE 


In a VECO cell all sensitive elements are sealed in 
glass— protected from clogging residues —safe with 
explosive gases, unaffected by corrosive gases. 
VECO gives researchers a higher efficiency with 
its dependable trouble-free service and constant 


calibration. Write for details. 


@ END THIS! 


This enlarged ohoto shows carbon and 
oil impurities clogged in old-style un- 
protected filament after chemical or 
exhaust gas analysis. Result is changed 
resistance, inaccurate readings, ofter 
short use. 


Victor 


744 Brood St 





ENG/NEER/ING 
CORPORATION 


VECO CELLS 


ELECTRONIC AND THERMAL CONTROL INSTRUMENTS @ ACTUATORS © GAS CELLS 
COMBUSTION TYPE STARTERS © FINE WIRE PLATING @ PURIFIED ZIRCONIUM 


Newark, New Jersey 








ERIA 


INSTRUMENTS 
FOR INDUSTRY 





For 37 years we have been solving measure- 
ment problems by supplying standard or 
special instruments to accurately measure 
pressures, vacuums and flows of liquids and 
gases. We have constantly improved, devel- 

oped and div ersified the line so as to 
meet fully all needs of the field. 


U-TYPE MANOMETERS 


The Clean-Out Manometer (at left) for 
line pressures up to 100 lbs. per 
sq. in. A wing nut permits the Man- 
ometer body and tube to be discon- 
nected from the head — the tube 
cleaned with a brush furnished or 
tube replaced, and the instrument 
reassembled without disconnect- 
ing the head section from the 
piping. Send for Bulletin No. 1 


The Model A-995 WM Manometer for 
line pressures up to 400 Ibs. per 
sq. in. These instruments are built 
with heavy walled annealed 
straight Pyrex tubes, gland packed 
top and bottom in steel end blocks 
and clamped to the body at fixed 
intervals to prevent distortion. 
Catalog Sheet A-995 WM _ gives 
complete details. 





WELL-TYPE MANOMETER 


Model A-275 WM (at left) is a di- 
rect reading type for line pressures 
up to 150 Ibs. per sq. in. Standard 
construction; ranges — from 6" to 
24". Wall mounted type shown; 
also available in flush mounting. 
Ask for Catalog Sheet A-275 WM. 


SIGHT FEED BUBBLER 


This Sight Feed Bubbler with 214" 
dia. bowl! of Pyrex glass is good 
for line pressures up to 50 lbs. per 
sq. in.; of plastic, for pressures up 
to 100 Ibs. Sturdily built with brass 
Or semi-steel body. Supplied in 
ring type (shown) and strap type. 
Needle valve controls bubbler 
rate. Ask for Bulletin 21. 











THE MERIAM INSTRUMENT CoO. 


10958 MADISON AVENUE . CLEVELAND 2, OHIO 
Western Division: 1418 Wilson Ave., San Marino 9, Calif. + In Canada: Peacock Bros., Ltd., Montrea/ 


MERIAM ‘| 


* Sustuments 
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MANOMETERS, "METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
& OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 





















Fact-Packed 
Bulletin 


contains valuable 
data on — 


Instrument Movements 


Send for this free bulletin right 
away. It lists the 17 terminal 
shaft speeds available in 
Telechron Instrument Move- 
ments, plus specifications on 
the complete Telechron line of 
motors, industry’s first choice 
for a wide variety of applica- 
tions. Ask for Bulletin IS-110. 
TELECHRON INC., 55 Union 
Street, Ashland, Mass. A 
General Electric Affiliate. 


Sf 


} aut TELECHRON TIMING MOTORS ARE 



















INSTANTLY...CONSTANTLY SYNCHRONOUS 





Low cost gas analysis! 


INTERCHANGEABLE 
SUPERSENSITIVE 
PREDICTABLE 


Provide accurate observation of 
gases for purity, quantitative 
adsorption and other purposes. 
Operate with standard electrical 
indicating, recording or control- 
ling instruments and sensitive 
relays. For special atmospheres, 
gas synthesis, inert gas genera- 
tion, efficiency of combustion and 


rare gas, oxygen and nitrogen 
purity. Operate on AC or DC 
circuits. 


’ GOW-MAC COMBUSTION "BR" widely used for 


automotive exhaust gas, Diesel and flue gas studies. Mounts on 
bracket. An excellent production unit. Request catalog OF950 for 
complete data on all models. 


GOW-MAC INSTRUMENT CO. 
22 LAWRENCE ST., NEWARK 5, NEW JERSEY 
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Engineers in the new GE Measurements Laboratory put 
developmental instruments through electrical tests at a har- 
monic generator, variable frequency, and d-c. power supply 
control board. 


and by allotting them ample space in light, comfortable, 
semi-private workrooms. 

He pointed out that work areas for the three major fun 
tional laboratory groups—the Advanced Engineering, Ma 
terials and Processes, and General Service sections—have 
been allotted on the basis of their special space and equip- 
ment requirements, and to assure the free flow of ideas and 
information among them. 

Each of these major sections, he said, “is, in effect, com- 
posed of separate, smaller laboratories and work areas, 
each completely equipped and self-contained, and each 
specializing in a different phase of the science of measure- 
ment, ranging from pure research into metals to evalua- 
tion of new product designs.” 

Unlimited mechanical and electrical services have been 
made available to all work areas through a complete sys 
tem of pipes and bus ducts suspended from the corrido 
ceilings. Mechanical include hot and cold water, 
vacuum, steam, nitrogen, oxygen, high-pressurt 
air, city gas, and, to two areas where it is used in quantity, 
low-pressure air. 

Electrical power for 
each of the five floors 


services 


process 


is served to 
power distributior 


general use rooms 0! 


from a modern 





A standards expert works with a comparison bridge for 
measuring standard resistors in the new GE Measurements 
Laboratory. 
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NOW AVAILABLE—IN NINE 


STANDARD TEMPERATURE RANGES 





Rate Fare. 
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ae © You can now get G-E thermocouple thermometers, Type DO-71, in 

sly © nine standard temperature ranges, covering the full span from 0O-to- 

ee | 400F to 0-to-2500F. And in each range you get the same quick, ac- 
curate indication remotely—and economically 

tab! The indicators can be located up to 100 feet from the temperature 

able, 


| source. Response is nearly instantaneous. Accuracy of standard in- 
: struments is plus or minus two percent of full scale. Applications are 
fun unlimited. 





_ Ma- Fyll information is contained in our booklet “G-E Temperature In- 
-have dicators,"” GEC-565A. Write for your copy today. Apparatus Dept., 
quip- ’ General Electric Company, Schenectady 5, New York. 
sand . 
: (Gr Series 551 and 552 
mm] GENERAL (3%) ELECTRIC te. ect 
reas, 3 NC) arid The Perfex Corporation 
eacl Neha Milwaukee 7, Wisconsin 
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sure- 
alua- — This Perfex surface type electric water 
— heater thermostat depends on Chace Thermostatic 
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ure Statistics as a working tool Bimetal to actuate its Twin Contact switching unit. 
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eh deflects, opening the circuit on temperature rise. 
tity, Ions OF STATISTICS eflects, Opening ircui p : 


When the water cools sufficiently the bimetal cools 


of By L. H. C. TIPPETT, : ; ; ; ; 
— British Cotton Industry and deflects in an opposite direction, closing the 
ie sTaTisTiCs i Research Association : * to beain the heati | 
itor Based on specific examples, this treat- circulr TO begin ine heating cycle. 
ment exposes the logic of the statistical 
oe methods to be used, stressing practical ; 7 P F , 
— — — i seperine —— In domestic appliances, customer satisfaction is 
1¢cs Oo industria problems. veneraliy, 
SS arithmetical rather than mathematical assured by dependable, accurate, trouble-free 


procedures are used. 


operation. That's why Perfex uses an actuating 


é P . element of Chace Thermostatic Bimetal; they know 
Banish trial-and-error in that every piece is under strict quality control through 


INDUSTRIAL engineering and manufacturing to assure uniform 
% \ physical properties and performance. 
sai) | INSTRUMENTATION 


1950 189 page $3.5! 











ous \ By DONALD P. ECKMAN, ; ona ‘ 
sn Conoflow Corporation In this application, Chace fabricates and heat 
sh Organizes the science of measurement treats the bimetal element. Chace Bimetal is also 
Re on its own physical and chemical bases : ; c : 
See wb ca og analysis, operation, and ap- available in strips, coils and random lengths. If your 
veneer oats plications of measurement are covered r 
ee for temperature, pressure, rate-of-flow product responds to, indicates or controls tem- 
iste and composition. ° ° 
ee i = erature changes, actuate it with dependable 
i950 ‘96 pages $5.00 Pp ’ 
EXAMINE BOOKS FOR TEN DAYS Chace Thermostatic Bimetal. We offer the complete 
Se ee ra & pee ° services of our research laboratory and engineering 
' JOHN WILEY & SONS, ., Dept. I- ° 
ak Heuct dora. Hees Yeek 16 N Y - department to help you solve control problems. 
‘ On 10 days’ approval, send ( ) Technological Applications of  } Check with the Chace Application Engineer today. 
‘ Statistics ( ) Industrial Insirumentation. I will remit price(s) . 
: plus postage or return bookis) postpaid. ’ 
. Offer not valid outside U. S.) - 
: = | W. M. CHACE CO 
: Address ” ssa tnleastacsasibiae itesihasaanitelica : Ld e bd 
' City . ; ’ Zone State... a ® TA , AT, Ti Bi 
' SAVE POSTAGE. We pay postage if you remit cost of book(s) : imeltal, 
' now. Money back on same return privilege. ’ 1609 BEARD W3 DETROIT 9 MICH 
; hia ¥ ‘ 
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E 
WICK, EASY, DEPENDABL 
FO PERATURE SETTINGS... 


Sut Calibrated Dial 
we UE the Answer !! \! 











The new CALIBRATED DIAL now avail- 
able on Leslie Class T and Class M Temper- 
ature Regulators provides quick, easy and 
dependable temperature settings. 


Features 

%* TIME SAVING — Just turn the dial to the 
desired setting—no waiting for equip- 
ment to heat up to find out if setting 
is correct. 

* SAFE— Avoids costly overheating 
caused by guess setting. 

*% RUGGED—Designed for production 
line use where frequent dependable 
readjustments are necessary. 

* SIMPLE—Fits in place of standard 
adjusting sleeve. No complicated 
mechanism to go out of order. 


SEND FOR — copy of 
Temperature Regulator Bulletin No. 464B 


299 Grant Ave. * Lyndhurst, New Jersey 


LESLIE Temperature 
Regulator Class MCC-1 


\ESUNY 


seestens ooo VALVES e PRESSURE CONTROLLERS 
FLOATLESS LEVEL CONTROLS . PUMP GOVERNORS 
TEMPERATURE REGULATORS © SELF CLEANING STRAINERS 
AIR HORNS ° STEAM WHISTLES 















Complete Testing 


ENVIRONMENTAL 
CLIMATIC 
ELECTRONIC 
RADIO INTERFERENCE 
PNEUMATIC 
HYDRAULIC 
METALLURGICAL 
PHYSICAL 
EXPLOSION PROOF 
FATIGUE 











24 HOUR SERVICE 
INLAND TESTING LABORATORIES 


2745 N. Janssen Ave. Chicago 14, Illinois 





Send For New Brochure 


1144 
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center in the basement. This service offers d.c. at 125 | 
and a.c. at 240 volts, 3-phase, and 208/120 volts, «ing 
phase. Special power services are availabie from s 
batteries, banks of motor-generator sets and spe 
signed power supplies for ail the range of measur: 
applications from microvoits to kilovoits and from 
amps to kiloamps. 

When required, laboratory specialists can “hook in 
tric power from any part of the laboratory by mean 
an intricate tie-line system which, according to Kinng 
makes possible the remote testing of instruments and ¢ 
away with time-consuming shitting of test apparatus. 

The Advanced Engineering sections, responsible fo) 
chanical and electrical development associated with 
hour meters, demand meters, instrument transformers, 
tric measurements of all kinds, aircraft instrument 
time switches, occupy more than one floor of the labor: 
proper. Adjacent to individuai cubicles are small-scal 
chine shops equipped with machine tools for the const) 
tion of “bread-board” modeis of new 


instrument desigr 


The Materials and Processes sections develop and ey; 


uate the new materials which permit development engine: 
to expand their horizons to new measurements and 
concepts of measurement devices. A metallurgical la! 
atory, equipped with metallographic-, radiographic-, t 
sile- and hardness-testing equipment, enables 
to “see into” metals and metal-ailoys to determine t!} 
physical and electrical properties. In another area, spe 
furnaces permit the development and evaluation of 
properties of measurements alloys as they are treated 
der wide ranges of temperature. 

To keep a constant check on the calibration of 
equipment, a set of primary standards, equivalent to th 
at the National Bureau of Standards in Washington, D. 
is maintained at the laboratory. 


include time, temperature, resistance, and volts. 


The applicable standa: 


speciatis 


testi 


A battery of specially-constructed baths house prima 


standards of temperature. The standard cells used to ma 
tain the value of the volt are 
lated oil bath held at constant temperature. 
ic resistances are similarly maintained. 
These primary standards form the reference from wi 
the calibration of intermediate standards are derived. T 
intermediate and working standards, for example, are 
to calibrate the actual shunts, potentiometé 


Standard ol 


resistors, 
voltmeters, 
the final calibration 
divisions. 


volt-multipliers, ammeters, 
instruments used for 
by the 


host of other 
measurement apparatus made 



































To keep a constant check on the calibration of testing 
equipment, a set of applicable primary standards, equivalent 
to those of the National Bureau of Standards, is ma’ntained 
at the new GE Measurements Laboratory. Here a calibration 
expert checks a temperature instrument against one of six 
standards of temperature. 


baths which house primary 


contained in a heavily-ins 


wattmeters, and 1 
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| HE BROWN PREssuRE GAUGE has long been the standard of 
comparison for almost all of industry . . . because of its continu- 


ous, trouble-free performance and its unmatched sensitivity. 


Its performance is the result of engineered design. rugged con- 
struction and simplicity of operation. The wide range of measure- 
ing elements is responsible for its sensitivity. There's a specific 
element for every pressure application . . . from microns to tons 
.. . from corrosive to non-corrosive. 

Your local Honeywell engineer is as near as your phone. Call 
him in for a discussion of your pressure problems . . . or write 


fora copy of Catalog 7000! 


Honeywell 
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The Month’s NEW INSTRUMENTS 


—<o 


oStd§ing. metering and automatic control 


i s : ; ° ; , 
/” In this department we report each month new devices for measurement, inspection, test- 
in the form of concise technical descriptions. 


FOR FURTHER INFORMATION USE THE POSTAGE-FREE ORDER CARD ON PAGE 1203 


Rate-mode Electric-type 
Automatic Controllers 
New “P.A.T. ’50” 
mechanism incorporates rate action 
in addition to proportional and reset 
actions. Rate action produces control 


electric control 





response related to speed of controlled- 
variable change. New control unit elec- 
trically links maker’s potentiometric 
controller with electric valve-drive 
mechanism.—Leeds and Northrup Co., 
4934 Stenton Ave., Philadelphia 44, Pa. 


Mention No. 1301 when filling out card. 


Temperature Indicators 
and Recorders 
New “Microsen” thermocouple tem- 
perature instruments use maker’s “Mi- 
crosen Balance” electromechanical unit. 
Force on beam developed by thermo- 


765 





couple emf. is balanced by calibrated 
spring connected to servo-driven pointer 
or pen. Cross range time is 3 see.: cold 
junction is thermostated; adjustment 
for thermocouple resistance is provided. 
Instruments operate from 115-v. 60-eps. 
line.-—Mannir g, Maxwell, & Moore, Ine.. 


ae : ; 
RB ldgepo? tf 2. Conn. 


Mention No. 1302 when filling out card 


Dynamic Analyzer 

New “Model 100-A” dynamic 
alyzer functions by injecting 
perturbation signals into error 
nels of device under test, together 
sweep and comparison voltages with 
which to view output on CRO. Wave- 
shapes are generated by electromechan 
ical elements geared together and 
driven by a _ precisior control. 


an- 
per iodic 
chan- 
with 


speed 





734 





Range of modulating frequencies. is 
from 0.1 to 50 eps. for transfer func- 
tion tests. Phase measurements can be 


made with accuracies of 2 deg. For 
transient tests, damped natural fre- 
quency and height of first overshoot 


Industrial Control 
New York 52, 


can be measured. 
Co., 1462 Undercliff Ave., 
ae 

Mention No. 1303 when filling out card. 


Calibrating Standard for 
Pressure Instruments 


New FA-87” precision man- 
ometer is designed for absolute o1 
differential pressure measurement. 
Range is 0 to 800 mm. Hg or equivalent. 


+ 


“Type 


| 


® 
* 


oH 


| 
{ 
4 + 
{ 
| 





reading to 


permits 


Magnetic vernier 


0.01 mm. Hg, with an accuracy of 1 
part in 5000. Tension adjustment on 
plastic manometer scale compensates 
for temperature changes and corrects 


for gravity. A mercury valve seals top 
of glass manometer tube for use as ab- 
pressure indicator. A magnifier 
mounted on support post may be fo- 
cused anywhere on scale.—Wallace & 


Tierna Products, Ine.. Belleville PrP 


Mention No. 1304 when filling out card, 


solute 


Self-balancing Recording 
Potentiometers and Bridges 


New “Series 500 Strip-Chart Dyna 
master” instruments are high-spee 
self-balancing a-c. bridges for meas- 
urement of temperature, resistanc 





conductivity, strain, position, induct 
ance, pressure, force, or other variable 
measured in terms of impedance. Rec- 
ord is printed on a chart 11.25 in. wide: 
up to 16 points can be recorded. Models 
are offered for full-scale pen travel in 
7, 3 and 0.67 sec.; chart speeds from 1 
in. per hr. to 120 in. per min. Instru- 
ments are housed in dust-proof case 
suitable for wall or flush mounting. 

The Bristol Co., Waterburg 20, Conn. 


Mention No. 1305 when filling out card. 


Strain Recorder 


New strip-chart strain recorder is 
an electronic type instrument cali- 
brated for use with two SR-4 gages 


having a resistance of 120 ohms and a 
sensitivity factor between 1.9 and 2.2. 





0-2000, 
and 0-10,000 microinches per inch. Ten 
chart speeds from 0.75 to 720 in. per 
hr. are provided. Pen moves across a 


Available ranges are 0-5000, 


full 


sec. 


1.5 in. chart in a straight line; 
scale traverse speeds of 1, 3 or 5 
are available.—BPaldwin 
Works, Philade Iphia 42, 


No. 1306 when filling out card, 


Locomotive 
Pe nnd. 


Mention 











wre 
piven 


S : Square-coordinate Pen-type 
Oscillograph 





New pen-type oscillograph has fre- 
jueney range from 0 to 600 cps.; meas- 
iring range between 5 and 160 v., or 2 
and 60 ma. Sensitivity is 0.1 mm. per 








ng 

lges 
Dyna- 
speed, 
meas- 
cance - 





iia OE Le Cit he Bb LES 


\} 
PRECISION-BUILT BY 


ECLIPSE-PIONEER 


volt; impedance 2700 ohms. Unit has GUARANTEED ACCURACY 10 WITHIN 15 
Sosed when not in use. Record ia made MINUTES ON ALL PRODUCTION UNITS 


closed when not in use. Record is made 
on transparent chart paper in straight- 


line rectangular coordinates; maximum 
amplitude is 60 mm. Over-all dimen- For more than 17 years Eclipse-Pioneer has been a leader in 


sions 10 x 8 x 7 in.; weight 13 Ibs. the development of high precision synchros for aircraft, marine 
nee Sound Apparatus Co., Stirling, N. J. and industrial applications. Today, thanks to this long experi- 





























able eo a : age : ie a 
Rec- Mention No. 1307 when filling out card. ence and specialization, Eclipse-Pioneer Autosyn* Synchros 
‘ide: give you a guaranteed accuracy of 15 minutes (maximum) on 
dels all individual AY 200 type 400 cycle transmitters, differential 
1 in Low-speed Motor fis? ge 
wie 2 generators, control transformers and resolvers. Furthermore, 
nat Servomechanism this phenomenal accuracy applies to all production units in this 
ease New “Magnerotor” low-speed motor series. Where special applications are involved, Eclipse- 
g. produces high starting torque, can be Pioneer will supply Autosyn Synchros with an even finer 
sian reversed, and has variable speed. degree of accuracy. And remember, when you buy from Eclipse- 
akers ¢: s ‘ speeds f 5 : aes a ae : : ; | 
rd. Makers can supply speeds from 0.5 Pioneer, this high precision is yours at the lowest possible cost. 
rpm. to 100 rpm. (no reduction gears , 
fs . ; ke ‘ *REG. TRADE MARK BENDIX AVIATION CORPORATION Look For THE PIONEER marx oF Quacity 
needed) in either unidirectional or REG. U.S. PAT. OFF 
reversible models operating on 6, 24, . + eae 
f San aan Oe ae J Typical Performance Characteristics for one AY-201-3 
115, or 220 volts; 60-cycle a.c. It is 
= said that, owing to motor’s unique Autosyn Synchro when transmitting to: 
ie construction, exceptionally high start- 
: > } . re 9) . , . wwe > 
pres ing torque Is obtained. For example, One Controi Two Control Three Control 
12 at 35 watts input, starting torque at Transformer Transformers Transformers 
9 1 rpm. is 8&0 in.-lbs. Standard model : INPUT am : 
Voltage 26-volts, single-phase] 26-volts, single-phase] 26-volts,single-phase 
Frequency 400 cycles per second | 400 cycles per second | 400 cycles per second 
Current 105 milliamperes 130 milliamperes 155 milliamperes 
Power 0.90 watts 1.4 watts 1.9 watts 
Impedance 85-+j240 ohms 80 +-j180 ohms 77+-j149 ohms 
OUTPUT 
Voltage max. 
(rotor output) 18.0 volts 15.5 volts 13.3 volts 
Voltage at null 30 millivolts 0 millivolts 20 millivolts 
Sensitivity 315 millivolts /degree} 270 millivolts degree} 230 millivolts degree 
Voltage 
phase shift 18.5 degrees 24.5 degrees 28.0 degrees 
System accuracy 
(max. possible 
spread) 0.5 degrees 5 degrees ).5 degrees 
has a weatherproof die-cast housing i , : , 
(photo shows cover removed), requires ‘ Other E-P precision components for servo mechanism and computing equipment: 
no oiling and is said to operate “at Servo motors and systems e rate generators e gyros ® stabili- 
extremely high and low temperatures : zation equipment e turbine power supplies ¢ remote indicating- 
under extreme weather conditions.” It Q transmitting systems and special purpose electron tubes. 
0, can be remotely controlled in same way ; ; ; 
n as servomechanisms. For example, op- For detailed information, write to Dept. A 
Y erator can set his control dial for any k 
f desired position, and motor will turn : ECLIPSE-PIONEER DIVISION of 
I) clockwise or counterclockwise as de- TETERBORO, NEW JERSEY Peas. ge ene onl 
- sired and come to a stop in position 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


e set on control dial.—The Viking Tool 
& Machine Corp. 2 Main Street, Belle 
ville 9, N. J. 


Mention No. 1308 when filling out card. 
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HEAT FOR 





OF 
SOLDERING 


With 250-Watt 


WELLER GUN 


No need to change tools for light 
or heavy soldering. The 250-watt 
Weller Soldering Gun does 
both with controlled dual 
heat. heating 
saves time and current 
on every job. Your 
Weller Gun pays 
for itself 
in a few 
months. 









5-second 


Check These 
Time-and- 
Money 
Saving 
Features 


TRIGGER-SWITCH CONTROL — Governs heat 
for light or heavy work. Saves power because no 
need to unplug gun between jobs. 
SOLDERLITE — Spotlights the work. Lets you see 
what you're doing at all times 

5-SECOND HEATING — No waiting, no wasted 
current. Soves hours and dollars each month. 
LONGER REACH—lets you get at any job with 
ease. Slides between wiring — into the tightest spots. 
STREAMLINED—Compact and comfortable to 
hold. Pistol-balanced for fast precision soldering. 
RIGI D-TIP — Chisel-shaped. More soldering ar-a 
for faster heat transfer. “Over-and-under”’ 
nals give bracing action. 

DUAL HEAT—Single heat 200 watts; dual heat 
200 /250 watts; 120 volts, 60 cycles. 


See the new 250-watt Weller Soldering Gun today 
at your distributor—or write for bulletin direct. 
SOLDERING GUIDE— Get your new copy of 


SOLDERING TiPS—revised, up-to-date and fully 
illustrated 20-page booklet of practical soldering 


—et suggestions. Price 10c at your distri- 
~ oa 


butor, or order direct. 
Page 1150 


termi- 


ELLER 
ELECTRIC CORP. 


800 Packer Street, Easton, Pa. 
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ALL TYPES 









_ Straining 





Bridge 
we. Strobolume 
y- 8 6amp 


Strobolume 
Power Unit 


Dynamic Stress Polariscope 


New “Type 1534-A” polariscope com- 
prises a_ diffuser, polarizer, model 
mounted in straining bridge, analyzer, 
and camera bridge. Diffuser accepts 
either a Strobolume lamp, or incandes- 
cent light. Polarizer-analyzer assem- 
blies are identical; both mount rotatable 


plane polarizer and quarter-wave ré 
tardation plate, registering for right 


or left-hand circular polarization. Cam- 
era is not included.—General Radio Co.., 
275 Massachusetts Ave., Cambridge 39, 


Mass. 
Mention No. 1309 when filling out card. 


Pneumatic Totalizer and Control-action Generator 


New “Ratio Totalizer” combines two 
or more pressures (or other signals) in 
any desired ratio to produce a single 
output pressure. It may be used to add, 
subtract, multiply or divide control sig- 
nals in computing circuits, or to intro- 
duce proportional or rate action or 
automatic reset, either separately or in 
any desired combination, in control cir- 


cuits. Two or more may be connected 
pneumatically to combine control ac- 
tions. Standard model (Fig. 1) com- 


60 psi. pressure, which is maximum al 
lowable pressure in standard pressure 
chambers. Bellows elements permit 
use of Totalizer for measuring fiuid 
pressures higher than usual pneumatic 
loads, and up to 600 psi. Feature is 
poppet type pilot valve used to regulate 
output pressure. One end of valve stem 
normally closes exhaust port by con- 
tact with a valve seat on balance beam; 
other end is normally  spring-held 
against valve seat of air supply inlet 


























prises four pressure chambers arranged 
in opposing pairs and acting through 
non-metallic flexible diaphragms on 
ends of a balance beam whose fulcrum 


is adjustable to give beam-arm ratios 


from 1:1 to 16:1 (For control, a pro- 
portional band of 25 percent to 400 
percent.) Any of input pressure may 


be replaced by an attachment (Fig. 2) 
for measurement of a mechanical force; 
or modified by use of tension springs 


(Fig. 3) or metal bellows (Fig. 4). A 
single spring may be used as a fixed 
loading for manual set-point adjust- 
ment or as a bias in connection with 


range suppression. 
load is equivalent to 


signals requiring 


Maximum spring 


Inlet Port 





Air Supply —> [ 











2 | oap76) 
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Regt 


ort. Movement of beam, in response 
to changes of input loading pressures 
in the other three pressure chambers, 
opens one or the other of these ports 
until forces are rebalanced. Valve is 
a non-bleed type which takes air only 
when output loading pressure is in- 
creasing. Its capacity is 2 scfm. at mid- 
point of operating range; average air 
consumption is 0.25 scfm. Output load- 
ing pressure may be in range of 3 to 15, 
0 to 30, or 0 to 60 psi. Accuracy is 


© within one percent of full-scale reading. 


Loading pressure is reproducable upon 
a change in input loadings of less than 





0.1 percent, when output pressure is at 
maximum value. Unit is 914 in. long 
over-all and centers of pressure on bai- 


f ance beam are 6 in. apart. Maximum 


’ adjustment 


range of the fulcrum is 


' 4.375 in—Hagan Corp., Hagan Bldg., 
| Pittsburgh 30, Penna. 


and 


Mention No. 1310 when filling out card. 


Side Register Control 


New side register control consists of 


' a rotary lens web scanner, and a thyra- 


tron control panel. Scanner features a 


tilting mounting bracket with adjust- 





able stops to allow operation on either 
diffused or specular scanning. Direction 
of scanning can be selected, and red- 
and blue-sensitive phototubes furnished 
will handle most color contrasts. Thy- 
ratron reversing control feeds power to 
correction motor proportional to error 
detected by scanner.—Control Divisions, 
General Electric Co., Schenectady 5, 
Nek 

Mention No. 1311 when filling out card. 


Torque Motor 


New “Type 35” torque motor pro- 
vides a total linear motion of 0.008 in. 
moves 0.001 in. per ma. input. 
Locked rotor force output is 4 lbs. for 


a differential current of 5 ma. When 








STU 





RE’ FORMATION .. . like 
that whieh damages your instru- 
ments once forced a famous 
watch manufacturer to scrap pre- 
cision parts worth 
dollars each week. Part of the solu- 
tion was a Kemp Dynamic Dryer to 
dry compressed air to a final dew 
point of 0° F. Now, the moisture 
problem is gone and _ production 


increased! 
SIMPLE OPERATION 


Kemp Dynamic Dryers are flexible 
... Offer manual, semi-automatic or 
automatic operation. Desiccant is 
especially selected and compounded 





OF BALTIMORE 


ARBURETOR 


Address 


| 
| 
| 
| 
| Company 
| 
| 
| 
| 


thousands of 


THE C. M. KEMP MFG. CO., Dept. J-11, 
405 E. Oliver St., Baltimore 2, Md. 


Gentlemen: Please send me information Bulletin D-27. We 
want the facts on drying air 






MOISTURE 
DAMAGE 





this watch manufacturer ® 


eliminated these hazards! 


for the particular duty. Units are 
available for drying air, gases or 
liquids . . . for controlling humidity 
in large or small areas. 
gas, electric or steam regeneration 

with or without cooling units. 


GUARANTEED PERFORMANCE 
No matter what your moisture con- 
trol problem may be specify 
Kemp first. Chances are there is a 
standard design that will be ideal 
for your plant . and at the same 
time save you money! Performance 
to your specifications is guaranteed! 
For full information mail 
for special bulletin. — «names on request 


Choose 


coupon 


DYNAMIC DRYERS 


qos liquids 
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used with a normal pilot-valve oa; 
(0.02 lbs.), device has a response jm, 
of 1 millisecond. Input may be op. 
nected directly to plate circuit 
push-pull amplifier, and a pair of 


for electrical control applications 
miniature vacuum tubes are suffic\: 


to provide full output from m+t 
ens AND Weight 17 oz., volume 12 cu. in.—T rings 
it S Sonics, Inc., Bedford Airport, Bed) ov 


gon No. 1312 when filling out card, 
FOR SHEET METAL ENCLOSURES See ee 
: : L— | Air-operated Indicating 
oe. . Temperature Controller 































New “No. 1600” air-operated o 
troller features a built-in air filter B First 
which can be readily cleaned or 1 pine 

Porte 
Men 
Co 
I 
Ne 
instr 
; “Sim 
; ure 
If you need an enclosure for one, two or three ; 
2 y ; placed. A variety of temperatur 
instruments ... or hundreds of instruments, call ranges, and choice of bulb and capillary 
, . . construction, are available.—Scientifi 
on KIRK & BLUM for fast, accurate fabrication. latirainent Ca el Mak Ree. Detroit 
The photo above shows a typical large installa- 26, Mich. 
; . Mention No. 1313 when filling out card 
tion. Almost 100 instruments and controls are ih a Aaah Hie au 
visible in this installation in a major refinery. lock 
least 
KIRK & BLUM is equipped and experienced Square Flush-case rupy 
. . . rot 
to fabricate one unit or hundreds, specializing in Pressure Gage grin 
custom-built parts and assemblies of sheet steel, New square gage case for flush. - 
‘ ; : mounting has same _ bolt-circle and 
light plate, stainless, aluminum, monel and other panel cut-out as maker's round-cas 
alloys in gauges %” and lighter. P 
N 
For more detailed information, write now for ava 
your free copy of the NEW Kirk & Blum Electrical uni 
Enclosures booklet. For prompt quotation, send ing 
prints to: 
THE KIRK & BLUM MFG. CO. 
2911 Spring Grove Ave., Cincinnati 25, Ohio 











@ Control Desks @ Cubicles @ Electrical Cabinets & Enclosures 


@ Power Distribution & Control Panels @ Switch Gear Housings 





@ Boiler, Generator & Turbine Control Panels @ Louvres 


@ Test Stands, Controls & Desks @ Instrument Panels instruments. Available in 4.5, 6, and 
8.5 in. dial sizes.—Helicoid Gage D 
@ Outdoor Electrical Enclosures @ Transformer Tanks American Chain and Cable Co., I 
Bridgeport 2, Conn. 


-- and other Fabricated Products Mention No. 1314 when filling out card 








Pump-sequence Controller ht 


a 
AND New “Ori-Flowrator” pump-sequen 19 
control system starts and stops pum} i 


as flow demand changes. Inductan or 
transmitter on maker’s area-type flo\ re 











» mleteae Glene and Alen nmaalba 





ve oad meter has coils set at desired pump 
nse ime FH cut-in points. Armature passing through 
be con. [BM coils changes impedance in thyratron 
it 7. 









of ub. : nian yin To oats 

ufficient Pleenae ko Cafe: 

—T ring. ; ee 
Jed) rd, ™ 


it card, 


: 3| oe ; an 
Ber ee ne eee : WHEN TIMING / 
d n- q ‘ ais cymes oe > Ps hy Y 
; ; tube circuits, which operate pumps. ae YY Wi 
a \' & First pump can be manually, or pres- a C0 lJ N TS = Vf 
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F sure-switch operated.—Fischer and 

| Porter Co., Hatboro, Penna. 
Mention No. 1315 when filling out card. Ee 
A RATS ARS ey 3 You can always count on Haydon to provide 


the right motor for your timing job. Timing 
Headquarters offers a broad line of efficient, 





Contact-making Electrical 








) Indicating Instruments o economical timing motors and timers pro- 
New “Model 451-C” contact-making oe duced by specialists who have no other inter- 
instruments are 4.5 in. size of maker’s oe est than to provide the best in timing. 
| “Simplytrol” line, available for meas- Beran 
F urement of a-c. and d-c. voltage and LOW COST VERSATILITY—1600 SERIES: 
Specifically designed as a standard compo- 
nent for the widest possible range of timing 
applications with 79 speeds from 300 rpm to 
1 revolution per 4 hours. 
rature 
— COMPACTNESS AND SLOW SPEED— 4400 SERIES: 
letroit Designed for small size and low cost in appli- 
cations requiring slower speeds from 6 hours 
aan to 7 days per revolution. 
current. Contacts, when touching, are 
locked by magnetic action; are re- HEAVY DUTY DEPENDABILITY—3100 SERIES: 
leased by manual or automatic inter- : 430 ; 
ruption of locking circuit.—Assembly For control and instrument applications that ¥ 
Products, Inc., Main at Bell St., Cha- require a heavy duty train and speeds from | 
“oe grin Falls, Ohio. ; 1 hour to 14 days per revolution. 
ush- Meation No. 1316 when filling out card. 
a SUPERIORITY FEATURES 


Slow (450 rpm) rotor speed makes for quiet 
operation and long life. Unusually small. All 
motors totally enclosed. Separate rotor and 
reduction gearing lubricating systems permit 
selection of best methods and lubricants, 
control circulation, insure against leakage. 
Operates continuously in any position. Simple 
to mount, entire face of motor can be sup- 
ported securely against mounting surface. 
Standard, interchangeable design in only 2 
motor series with speed range from 300 rpm 
to 1 revolution in 7 days. 


Photomicrograph Cameras 


New photomicrographic cameras are 
available in 35 mm. and 4x 5 in. with 
universal shutter and telescopic focus- 
ing eyepiece, and 4.x 5 in. with Alphax 





For complete design and engineering specifications, write 
for catalog: Timing Motors No. 322 — Timers No. 323 














Ee. — Clock Movements No. 324. Yours without obligation. 
d * 
| HAY DON | HAYDON Manufacturing Co., Inc. 
AT TORRINGTON 2035 ELM STREET 
r hutter. Image may be viewed in tele- 
‘ope until shutter is released. Camera 
ne iay be swung away from microscope HEADQUARTERS FOR TORRINGTON, CONNECTI CUT 


iy vithout disturbing focus; revolving 
nce ody permits 360 deg. rotation of cam- T ; SUBSIDIARY OF GENERAL TIME CORPORATION 


rv ra back. Holders are available for 
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Here’s why those in the know 



















—demand TRANS D Ty. 


PLUGS 


Ribbed for excellent grip. 


Boss prevents movement. 





With special anodized or 
lacquered finishes, threads 
are masked to maintain 
shielding or bonding. 





90° end bell can be set 
at 60° interval. 


Type AN Connectors are made in 6 styles; straight and 
90° cord plugs; box, wall, and extension cord receptacles; 
and special quick disconnect plugs. Fifteen diameters 
for inserts with contact arrangements from single to 100 
contacts. Contact capacities from 5 to 200 amps. Peak 
voltages from 70 to 9,000 volts. 


Cannon 
SSS split-shell 


design 


a | advantages 
Cc 





No section of plug exceeds 
end bel! diameter. 


Contacts, precision-machined 
from solid bar stock, electro- 
plated with silver or gold. 


Interchangeable pin and 


shells of same diameter. 





no assembly tools needed 

end bells are interchangeable 

no slack in lines 

test without disengaging plug 

easy inspection and circuit 
changes 


See that your circuit requirements are met. See that all control, com- 
munication and power circuits have firm positive contact, low dielec- 
tric loss...and see that each circuit is protected by the design 


advantages found only in Cannon Plugs. 


AN Connector Series is just 


one of the many Cannon types—world’s most complete line. Request 
bulletins by required type or describe the connector service you need. 


CANNON ELECTRIC 


LOS ANGELES 


Since 1915 
31, CALIFORNIA 


REPRESENTATIVES IN PRINCIPAL CITIES 
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socket inserts... fit all Cannon 


| plates, films, and film packs, in var oys 
| sizes.—American Optical Co., Insiry. 
| ment Div., Buffalo, N. Y. 
| 


Mention No. 1317 when filling out card, 





Flat-plate X-ray 
Diffraction Camera 


New flat plate camera is designed for 
3.25 x 4 in. film, and a removable mask 
is used to record comparison patterns 
on same film. Samples requiring motion 





are held in motor-driven sample holder; 
those not requiring motion are held in 
auxiliary holders attached to collimator, 
which has lateral adjustment to obtain 
maximum beam intensity. Gages are 
provided for setting film-to-sample dis- 
tance.—Central Research Laboratories, 
Inc., Red Wing, Minn. 


Mention No. 1318 when filling out card. 





Photometric Densitometer 


New “Model 12” reads color densities 
up to 3.0, black-and-white to 6.0 Knob 
selected filters transmitting at 436, 546, 
and 644 millimicrons are housed in 





measuring arm. Electronic photometer 
circuit operates from photomultiplie: 
tube, with dynode voltage feedback. 
Instrument is accurate within 0.02. 
Measuring arm covers material up to 
22 in. wide, can be detached for remote 
use.—Macbeth Corp., P. O. Box 950, 
Newburgh, N. Y. 


Jy 


Mention No. 1319 when filling out card. 


Double Monochromator 


New double monochromator produces 
monochromatic radiation in spectral 
range from 1400 Angstroms to 25 mi- 
crons, in overlapping steps, using in- 
terchangeable optical elements. Con- 
trols include handwheel for wave- 
length carriage drive; angular adjust- 
ment of carriage motion to compensate 
for focal curves of different optical 
materials; and adjustment of entrance, 
center, and exit slits. An external shaft 
provides wave-length carriage position 












take-ofl 
Over-al 
in.; we 
Labora 

Mentic 


New 
has sc 
1.3 to 


perce! 
line ¢ 
by si 
Ercor 
York 
Ment 








at Card, 





a 

ned for ‘ 
le mask 3 723 
atterns a : 

Motion take-off for driving recorder chart. 


Over-all dimensions 25.5 x 15 x 13.5 
in.; weight 160 lbs.—Central Research 
Laboratories, Inc., Red Wing, Minn. 

Mention No. 1320 when filling out card. 


Refractometer 
New “Model G” Abbe refractometer 
has scales for refractive index from 
1.3 to 1.7, dry solids from 0 to 85 
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percent. Telescope for observing borde1 
line and reading microscope are side 
by side.—Scientific Instruments Div., 
Ercona Corp., 527 Fifth Ave., New 
York 17, N. Y. 

Mention No. 1321 when filling out card. 


Binocular Microscope 
New “Lumipan” binocular microscope 
has illuminator built in base. Substage 
has triple condenser, which permits 





ete! 
lier 
ack 
).02. 
» to 
ote 
950, 
-d. 

adjustment of light path. Instrument 
nes may be used for phase contrast ob- 
ral servations.—Scientifie Instrument Div., 
af Ereona Corp., 527 Fifth Ave., New 
in York 17, N.Y. 
n- Mention No. 1322 when filling out card. 
3 P ° ° 
te Filmstrip Projector 
al New “Educator 150 Delineascope” 
e, is designed for projecting filmstrips 


ft and 2 x 2 in. slides. Change from slides 
n to filmstrip or vice-versa is accom- 









Note: 






is 9 19 
2| "heal 9 


24 6 
27 3 


30 





This Vacuum Gage is an example 
of the extra value at no extra cost 
in all Heticoip GAGEs. 





1. Dial in inches of mercury vacuum, reading counter 
clockwise, to denote negative pressure and prevent 
confusion with a 30 lb. pressure gage. 


2. Subdivisions in graduated steps of 0.2 inches for 
ease in reading scale. 


3. Hairline Pointer adjuster to correct zero setting for 
changes in barometric pressure. 


4. Guaranteed accuracy to within 0.15”. 


5. The new square flush case. 
Another Helicoid ‘‘first.’’ 


—HELICOID 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION _ 
AMERICAN CHAIN & CABLE COMPANY, INC. . 


Bridgeport 2, Connecticut 
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Accurate information on humidity 
and temperature is essential in labo- 
ratory and scientific work. Be sure 
of these facts with Bendix-Friez pre- 
cision instruments built to the most 
exacting standards by the foremost 
makers of weather instruments. 





BENDIX-FRIEZ 


Hyg rock, 


Model 185 


Precision Humidity and Temperature 
Indicator 


Hair-operated and calibrated to  profes- 
sional standards of accuracy by the maker 
of the world's finest weather instruments. 
Handsome, modern case—4” high, 512” 
wide, 15s” deep 





BENDIX-FRIEZ 
Model HA/2 


Hand Aspirated Psychrometer 
Accurate readings obtainable without special 
skill. Psychrometric readings can be taken at 
ony point desired however inaccessible 





BENDIX-FRIEZ 


Model 160 


Portable Humidity and 
Temperature Recorder 


3” =x 5” chorts, 10 or 30 hour records 
Modern design . handy for small space 
and difficult locations built to meet 
unusvol conditions 
WRITE: 
FRIEZ INSTRUMENT DIVISION of == 
1354 Taylor Avenue ovievien coovece 





Baltimore 4, Maryland 


Export Sales: Bendix International Division 
72 Fifth Avenue, New York 11, N. Y 
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ave Plo 


plished by removing or replacing film- 
strip unit. High light output is 
achieved from a 150-watt bulb and 
two-element aspheric condensing sys- 
tem. Three objectives are available 
$5 in., £/8.5; §.in., £/8.75: 7 in., 
f/3.65; all are achromatically and an- 
astigmatically balanced.—I nstrument 
Div., American Optical Co., Buffalo 
15, N. Y. 


Mention N 


o. 1323 when filling out card. 


Carbon Determination 
Apparatus 


New ‘“Combustron” uses induction 
heating; control panel includes grid 
and plate milliammeters, oxygen flow- 
rate meter, and control valve. Com 





bustion and fiushing are completed in 
2 to 3 minutes; gravimetric or volu- 
metric combustion trains may be used. 
One- or two-tube models are available 
for either 115 or 230 v., 60 cps.—Bur- 
rell Corp., 1942 Fifth Ave., Pittsburgh 
Pe nia, 


Mention No. 1324 when filling out card. 


’ 


Metallograph 
New metallograph provides camera 
and monocular or binocular microscope, 
with optical systems coupled to permit 
focusing through visual system. All 
controls are operable from sitting posi- 





tion. Magnifications range from (() 
to 1500 x, with 2000 x available. V).y 
and are lamps are supplied; Grifle 
camera back uses double plate holier. 
—Instrument Div., American Opricy 


Co., Buffalo, N. Y. 


Mention No. 1325 when filling out card, 


( 
\ 


Caustic Soda Flowmeter 

New “Flowrator” area-type flow. 
meter for caustic soda service has a]! 
nickel parts in contact with fluid. Liquig 


STEAM INLET Macwa-Bowo Pweuma 
sean scuer__ Fiow Teansmirrer 





















MAGNETIC FO.LOWER | 
be COUNTER 
WE Gn 
FLOW INDICATOR, 
JOA SHeOT 
PRESSURE 
GAUGE 
- 
STEAM OvTie 
——— 
“PNEUMATIC BLOT 
UPPER FioaT STOP RELAY 


mn - CAUSTIC FLOW 





e-em JACKET 
—_ H > 
STEAM imi eT 





_- METER BODY 


METERING FLOAT (NICKE. 
METERING TUBE 
NICKEL) 
STEAM OUTLET 
AUSTIC FLOW AT. 


BOTT ORM OF METER 4OWER FLOAT STOP 


732 


jacketed. Mete: 


steam 
sizes available from 0.5 to 300 gpm. 


passages are 


Fische) 


Penna. 


Porte) Pee Hatborw 


and 


Mention No. 1326 when filling out card. 


Van Slyke Blood Gas f 
Apparatus 


New Van Slyke apparatus is im 
proved model for determination of dis- 
solved gases in blood and other solu- 
tions, by vacuum extraction. Arbitrary 
sample volume is measured by ma- 
nometer pressure; continuously vari 


able stirring speeds are provided. Sam- § n: 
adiusted by 


ples are micrometri« 


fi 
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pm. 
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card, 


| World Renowned for Dependability 


solu- 
rary 
oc : To thousands of equipment manufacturers the world over—the 
sam- & name OHMITE has become synonymous with QUALITY. These 
oo os manufacturers have put OHMITE resistance products through the 

most rigid of all tests—performance in the field—and these su- 

perior units have provided consistently dependable performance 


and long life under the most difficult operating conditions. 





“Be Right with OHMITE” is more than just a slogan to these 





users. They know that when they specify OHMITE, they get the ; 2 “<i 
finest resistance equipment available—anywhere! ay 


WRITE on company 
letterhead for 
catalog and engineering 
manual No. 40 


OHMITE MFG. CO. 
4887 Flournoy St. 
Chicago 44, Ill. 







1925-1950 


OFIMITE 


Reg..U. S. Pat. Off, 
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that GROWS with 
Your Computing Needs 


Private laboratories, educational institutions,and public re 
search establishments can well afford the benefits of an ultra 
modern GAP/R Computor. This “building-block” computor, 
pronounced by authorities to be a superior tool of study and 
development, Operates automatically at efectronic speeds, with 
no moving parts . . . provides you with flexible and basically 
useful equipment which may be expanded indefinitely merely 
by adding standard GAP/ R Componeats. 


GAP/R 
BASIC 
COMPUTOR 
ASSEMBLY 









SPECIFICATIONS 
Components: Regulated Power Supply, Central Chassis, Plug 
Panel, Rack and Accessories, 12 K3 ¢ omponents (5 K3-C 


Coefhcient Components, 3 K3-A Adding ( mponents, 





3 K3-J Integrating Components, 1 K3-L Unit-lag Com 
ponent) 
Excitation: Compound square-wave based 0.004-second 
intervals, ¢ onnections pro d for other forms of excitation 
Presentation: RK rent s¢ s for all variables, via one 
lloscopes (not supplied), plotted against time 
ve another. 
n for time and voltage 0.1%; Parametric 





Power Supply: 1 10v, 60 cycles, 500 watts 
Basic Computor Assembly, FOB Factory — $4200.00 


Typical GAP/R 
Computor Component 


adjustment of local sensitivity in 





nd minus the input signal 
g (0 100 





Model K3-C Coefficient Component 








(ce 
r k 
Inj k 
Neg h 
Th la “ 
\ k k. Each rfo a sp 
at pe y engineered to play its 
rst mputing assemblaye. Convenient 
¢ 1 wide applica ur GAP/R 
alog ( putor ¢ p ts are w assisting study 2 de 
velopment ‘ flerent { I not probable 
they can } 
s / } 


GEORGE A. PHILBRICK RESEARCHES, INC. 
230 Congress St., Boston, Mass 
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A Compact Analog Instrument 


travel. 
indicator unit.—Electronic Tube Corp., 
Philadelphia 18, Penna. 


in 2.d, 3.5, 


positioning of leveling bulb. Clear plas- 
tic shield protects manometer, and scale 
is illuminated by diffused fluorescent 
No. 


light.—Emil Greiner Co., 20-26 
Moore St., New York 13, N. Y. 
Mention No. 1327 when filling out card. 





Eight-channel 
Seismographic Oscilloscope 
New “Model H-81,” 


said to 
about 


problems, is 
learn more 


each 


‘is * . ¥ e- ** . 





contains a single-gun cathode ray tube, 
RMA “Type 3 JP11”; 
amplifiers with a deflection sensitivity 
of 10mv./in. 
20 cps. to 25,000 cps. + 2 
20 to 150,000 cps. + 30 percent. A d-c. 
model eight channel oscilloscope, “Model 
H-82,” 
a sensitivity of 2 mv./in. Factors com- 
mon to all channels are intensifying of 
vathode-ray tubes and timing marker 
injection. 
horizontal axis for photographing on 


and eight a-c. 
Frequency 


percent or 


has been constructed also with 


Signals are displayed on a 


strip or drum with vertical 
Power supply is independent of 


film 


Mention No. 1328 when filling out card. 


Electrical Indicating 
Instruments 
New “Models 1027, 


1029, and 1127” 


indicating panel instruments are made 


2.5 5, and 4.5-in. sizes. Large 





MILLIAMPERES 








scale said to be readable under all light 


conditions. 


Etched face extends across 


entire front of instrument; is protected 


by unbreakable plastic. 
ft) 
lil 


Simpson Elec- 
ic Co., 5200 W. Kinzie St., Chicago, 


Mention No. 1329 when filling out card. 


Bolometer Bridge 


New “Type 1651-A” bridge measures 


RF power by dissipation in bolometers 


with 
ohms. 


400 
ma.; 


between 25 and 
range is 0-100 


resistance 
Current 





developed to 
answer a government agency’s seismo- 
graphic 

users to 
characteristics than possible with mag- 
netic seismograph. It consists of eight 
independent channels, 


enable 
Earth’s 


of which 


response is 





149 Broadway, N. Y. 





RECORDING 
GALVANOMETERS 





The Century Model 210 Galvanometer 
has been designed and tested for the 
utmost in performance under any con 
ditions. The unique small tubular type 
construction permits their installation in 
practically any make 


type or of photo 


graphic recording oscillographs. These 
galvanometers are offered at low cost 
over a wide ronge of frequencies an: 
sensitivities to most 


satisfy recordi 


requirements. For additional inform 
tion, write for our Catalog No. CGC 


206. 


Manufactured under Century Pat. 
2439576, also licensed by Kannes- 
tine Laboratories Patent 2149442. 


Galop 


CENTURY GEOPHYSICAL 
CORPORATION 


1340 North Utica 


Tulsa, Oklahoma 


EXPORT OFFICE 1505 Race Street 


Philadelphia 


u orld’s Largest Manufacturer of 
Geophysical and Special 
Galvanometers 
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power range is 0-500 milliwatts. Instru- 
ment operates from 60 cps. line. Meas- 
urements are made either bv a direct- 
reading or substitution method.—Gen- 
eral Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. 

Mention No. 1330 when filling out card. 





Transmission Measuring Set 


New “Type BI-11A” transmission 
measuring set consists of a volume in- 
dicator, input and output attenuators, 
impedance matching system, and jacks 
for connection. A multiplier, geared to 
load-impedance shaft, provides auto- 
matic correction for changes in load 





impedance. Switches facilitate connec- 
tion of volume indicator to input of 
attenuator system, or to jacks for ex- 
ternal connection. An oviput impedance 
switch allows matching to 609, 250, 
150, 16, 8, or 4-ohm circuits. Instrument 
handles a wide range of load levels 
with an accuracy of 0.1 db from 20 to 
20,000 eps.—Broadcast Equipment See- 
tion, RCA Engineering Products Dep't., 
Camden 2, N. J. 


Mention No. 1331 when filling out card. 


Frequency Standard 


New “Type 2005” frequency standard 
has an output of 60 cps. accurate to 
1 part in 100,000, over temperature 
range from 0-60 C. Input is 115 v., 59 
to 400 cps., 45 watts; output is 10 watts 
at 115 v. Source of accuracy is a 240- 
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STAND AGE 


“SECOND: 


| 
133 
4 
¥ 


43 









Elapsed time intervals can be 


measured down to ‘‘ooth second with a 


STANDARD PRECISION TIMER 


The world’s most accurate (and rugged) time meas- 
uring instrument. Available in 8 models as shown 



































below: 
‘o MODEL READS TOTALIZES ACCURACY “a 
$-100 1/5 sec. 6000 sec. 1 sec. 
$-60 ——1/5sec. | 60min. “1 sec. 
SM-60 1/100 min. 60 min 002 min 
S-10 1/10 sec. 1000 sec .02 sec 
S-6 “1/1000 min. =| 10min. | + .0002min. | 
$-1 1/100 sec. 60 sec 01 sec 
MST 1/1000 sec. 360 sec 001 sec. 
MST-500 1/1000 sec. "30 sec 002 sec. 





_ 











Manually and Electrically Operated Portable Cases or Panel 
Mounting optional changes to conform to customers’ require- 





aa 





Special Timing Problem. our engineers are ready to 


consult with you, and design timers to meet special timing 


OTHER PRODUCTS 


Standard Chrono-Tachometers, Custom-built Laboratory Test 
and Distribution Panels, School Time Program Systems, Hos- 
pital Doctor Paging and Nurse Call Systems. 


problems. 


WRITE FOR BULLETIN NO. 


sTANDARD 
THE STANDARD ELECTRIC TIME CO. 


Nove mber 


1950 
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cps. tuning fork. Over-all dimensi a 
8x7x8 in., weight 14 lbs—Americm FR ; 
now you can assemble your own =f)" 7c. fe 80 Firth a 


Mention No. 1332 when filling out car 


Tota Maswhing i E 


Two-signal Audio Generator 


systems New “Type 1303-A” generator w 


supply: (1) a single sinoidal volta 

adjustable from 20 cps. to 40 ke.; 
for use in applications such as dyna- (2) two sinoidal voltages adjustable 
mometers, industrial weighing, strength 
of structures, jet engine thrust, and 
countless other force-measuring prob- 
lems. Illustrated is the famous Emery 
Hydraulic Cell, basic unit of Emery 
hydraulic testing and force-measuring 
systems. 








4a 


All components are simply construct- 
ed, but rugged; they are compact in 
size, extremely sensitive and accu- 
rate. Easy to mount and use. Send 
for complete literature and prices; 
also our engineers will be pleased to 
discuss your force-measurement prob- 
lems and make recommendations. 





D-c. 
tor, 
- pair 
. pulse 
6 : . cater 
10 ke. and 20 ke., or (3) two sinoidal 8 to 
: 4 > . ,] ‘ 
voltages with a fixed frequency differ hecl 
che 


ence as one frequency is varied. Oscil sgn 
. ° rte 
lator output is adjustable up to 1 watt ‘ 
with less than 0.5 percent distortion, 
maker states. Instrument operates on 
115-230 v., 50-60 cps.—General Radi 
Co., 275 Massachusetts Ave., Cambridg 


39, Mass. He 


Mention No. 1333 when filling out card. Ni 


CON TINUO USL ) VA RIA B LE Precision Phasemeter 
DUAL -HEAVY DUTY ieee 


cps. Phase difference is read in terms 
REGULATED DC SUPPLIES ie 


cat | 
VW FEATURES 


7 DUAL regulated out- 
puts, continuously 
variable, O to 600 
volts. 

dv Maximum current 
200 milliamperes 
each, or 400 com- 
bined. 

v¥ Regulation better 
than .5%. 

¥ 6.3 volts AC at 10 
amperes center- 
tapped. 

7 Ripple voltage less 
shan 10 aillivelts. MODEL D6 POWER SUPPLY 

A Stabilized bias sup- Dual Output... Heavy Duty 
ply. ¥ Request Bulletin No. 53 for Detailed Specifications coincidence of voltages in measuring 

supply; shielded cabinet measures 


circuit. Phase angle is read from two 
Ontgore E L E ee | R re) N | . S) 19.5x16x25 in., weighs 110 Ibs.—W. L. 


Men 


mete 





| 
j 
| 
j 
i 





dial settings and an indication; lag o1 
lead can be determined. Instrument 

MEC, CO Marson Corp., 460 W. 34th St., Neu 

206 S:.W. WASHINGTON ST., PORTLAND 4, ORE., U.S.A. [aa 


operates from 105-125 v, 60 eps. powe) 
Mention No. 1334 when filling out card. 
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D-c. Microvoltmeter 





D-c. input voltage charges a capaci- 
tor, which is discharged through a 
pair of contacts. Resulting oscillatory 
pulse is amplified, rectified, and indi 
eated. Over-all accuracy ranges from 
38 to 5 percent. Calibration can be 
checked and adjusted.—Millivac Instru- 
ment Corp., P. O. Box 3027, New 
Haven, Conn. 


Mention No. 1335 when filling out card. 


Hearing-aid-battery Tester 


New “No. 12” is a pocket-size volt- 
meter, With ranges of 30-0-30, and 2-0- 





2 v.d.e. High range has 2-v. divisions, 
low range 0.1-v. divisions.—Sterling 
Mfg. Co., 9205 Detroit Ave., Cleveland, 
Ohio. 


Mention No. 1336 when filling out card. 


Tube Tester Kit 
New “Model 625-CK” is designed for 
testing ali types of electron tubes. Sepa- 


rate switches are provided for testing 


REN IRE me 





New “MV-15A” has a full-scale sen- 
tivity of 10 microvolts, with an input 
ipedance of 1000 ohms on 3 lowest 
inges, up to 10 megohms on higher 
inges; reads to 1 v. on 11 ranges. 


"U.S.A. F. 


No. 41069-B? 


er . 


IT'S A SNAP WITH A 
TENNEY 
_ TEST CHAMBER" 


— — 


IQ 







| a 
i. 














This Tenney variable temperature 
chamber was designed and built to 
run environmental tests for high 





and low temperature (Group 10 & } 

20), on electronic equipment com- 

ponents, in accordance with 41065-B. Specified 

range from —103°F. to +200°F. Sizes from 3 cu. ft. to walk-in rooms. 


Thanks to a long, solid background of building test equip- 
ment, Tenney chambers more than meet the toughest 
government and industrial specifications. Explosion, 
altitude, mildew resistance, humidity, salt spray tests 

.all these and many others are precision-controlled 
with standard Tenney equipment. Combinations of basic 
units meet complex requirements. Tenney program con- 
trol provides the automatic means for close regulation of 
changing conditions. Tenney’s engineering staff is always 
available for consultation and help. Literature and further 
information upon request. Write to Tenney Engineering, 
Inc., Dep’t. B, 26 Avenue B, Newark 5, New Jersey. 
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Engineers and Manufacturers of Automatic Tempera- 
) ture, Humidity and Pressure Control Equipment 
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RELIABLE MOTORS... 


Engineered for Your Precision Instruments 





Speed Reducer 


Without 
Speed Reducer 







\) 


, 


Many manvfacturers of quality instruments 
specify Bodine fractional horsepower motors. 


Reliable ... 


compact... rugged .. : the 


Bodine Type K motor, with or without speed 
reducer, is especially designed for use on 








instruments and controls. Only 2-3” 
Provide from 1/2000 to 1/500 horsepower. 
Write, for information. Bodine Electric Co., 
2244 West Ohio St., Chicago 12, Illinois. 


FRACTIONAL HORSEPOWER 


MOTORS 


high. 





AMTHOR Dead Weight 
Pressure Gauge TESTER 
Type 452 ae. 











Modern design and construction puts 
this rugged precision in n 
grade above the ordinary g 
testers 
M t i+ 4 res i 
mum 
We guarantee 1 perce ( 
racy in each 
452 1 for simy N 
actness rpe es th 
efinements mprov 
rs and tools are supplied, as we 
her arrying case or protecting 





liate and intelligent at- 
tentior ill be given to your 
nqguiries on all industrial 
speed measurement problems 


Drop us a line today. 


Amthor 
Testing Instrument Co., Inc. 
49a Van Sinderen Ave Brooklyn, N. Y. 











PROFILING 


VERTICAL 


MILLING 


Here is the most versatile 





machine...So simple to 
operate by unskilled labor 
co NEW HERMES 
IrAaSy VE 


CHG KAW C 





This heavy duty bench 
type model covers a larger 
engraving area than any 
other machine of its kind 


Nome Plotes 








DEPT. 37 


13-19 UNIVERSITY PL. + NEW YORK 3 
World » Monufacture 


‘? Engraving Machine 








each tube element. Instrument mea 
7x14x16 in.—Electronie Instrumen: (, 


Inc., 276 Newport St., Brooklyn \9 
Naz i 


ie 


Mention No. 1337 when filling out card 





Multi-purpose Electrolysis 
and Corrosion Tester 


New “Model B-3” multi-combinat‘o; 
instrument measures voltage fro) 


mv. to 100 v., with low and hig! 
sistance voltmeters and poteniom 





current from 2 ma. to 20 amp. Circuits 
for measuring lead resistance and soi! 
resistivity are provided. Accuracy 

percent. Internal batteries  furnis! 
power supply.—M. C. Miller, 1142 


tc 
Eme rson A ve., 


West Englewood, N. J 


Mention No. 1338 when filling out card 


Signal Generator 
New “Model 315-K” is maker’s r-f. 
signal generator in kit form. Unit cov- 
ers range from 75 ke. to 150 Me. in 
seven steps with 1 percent accuracy 





A 400-cps. sine wave is generated fo: 
r-f. modulation and external audi 
testing. Power supply is regulated. 
Electronic Instrument Co., ne., 27! 


Neu port ot., Brooklyn + a 


Mention No. 1339 when filling out card 


Intermodulation Meter 


New ‘Model 31” consists of a test 
signal generator and an analyzer. A 
built-in supply provides power for bot! 
units. Generator section produces twi 
sinoidal voltages, one low frequency 
and one high frequency, which are 
mixed in a 4/1 voltage ratio and ap 
plied to apparatus under test. Signal 
from equipment being tested is re 
ceived by analyzer section to be filtered, 
amplified, demodulated and measured 
Indicator is direct-reading in percent- 
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ages of intermodulation and input volts. 
Over-all dimensions 8 x 19 x 9 in. 
Veasurements Corp., Boonton, N. J. 


Mention No. 1340 when fillins out card. 


Prospector’s Geiger Counter 


New “Super-Sniffer” is improved 
model of maker’s prospector’s Geiger 
counter. Counts are indicated on a 
fashing neon light, in addition to ear- 





phones. Instrument is also sensitive to 
beta and gamma radiation. Flashlight 
batteries supply power.—Nuclear In- 
strument and Chemical Corp., 223 W. 
Erie St., Chicago 10, Ill. 

Mention No. 1341 when filling out card. 


Low-background 
Windowless Radioactivity 
Counter 


New “Type SC-16" windowless flow 
counter operates in either Geiger 01 
proportional regions. Background is 16 





se a 


18 counts per minute. Solid samples 
ire inserted in shielded counter tubes; 
onstant gas flow prevents air contami- 
nation. Preflush chamber is built-in.- 
Tracerlab, Inec., 130 High St., Boston 
10, Maas. 


Mention No. 1342 when fillinez out card. 


Decade Scaler 


vew “Mark 13 Model 10” decade 
er has input capacity less than 10 
resolving time less than 5 micro- 
nds. Voltage supply is continu- 

variable from 500 to 2000 v.; 
voltage supply is regulated. Dis- 
inator control is adjustable from 








INDUSTRIAL 
RECORDING OSCILLOGRAPH 


FOR VIBRATION, TEMPERATURE, STRESS, STRAIN ANALYSIS 


MODEL 
408 
OSCILLOGRAPH 


The Century Model 408 recording oscillograph was designed expressly for airborne and 
mobile operation. As with all Century products, this oscillograph incorporates the utmost in 
design and workmanship, along with improved features, yet it remains simple in its operation 


and maintenance. 

FEATURES: 

Size: 29” long, 12'2” wide, 878” high 

Weight: 51 pounds. 

Number of Recording Channels: 6 to 50. 

Detachable daylight loading magazine ac- 
commodating a roll of paper or film 
8” x 200’. 

Friction roller type paper drive by governor 
controlled electric motor with separate mo- 
tor for takeup drive. 


Paper speeds continuously and instantly var- 
iable without changing gears or sprockets. 


MODEL 
409 
OSCILLOGRAPH 


Separate optical system for viewing before 
or during recording. 

Glow tube timing system photographing .01 
second and .1 second lines. .01 second 
lines instantly removable by toggle switch 
for slower speeds. 

Data numbering at beginning of record 

Footage indicator showing amount of paper 
remaining in magazine. 

Automatic record length control. 

Trace identification. 


Remote control unit. 





The Century Model 409 oscillograph has been designed for recording data where space and 


weight requirements are limited. 
subjected to accelerations up to 20 G's 
FEATURES: 

Sizes 5” x 5” x 21". 

Weight: 11 pounds. 
Cast Aluminum case. 


ad 


Paper speeds variable 12” to 12” per second 


For Complete Information W rite 13 


This oscillograph has been tested to record faithfully while 


Detachable daylight loading magazine with 
a copacity of 358” x 50° paper or film 


2 to 12 individual channels 
Trace identification. 


Trace viewing 


40 North Utica 


GEOPHYSICAL CORPORATION 


TULSA, OKLAHOMA 


1505 
Philadelphia, Pa. 


Race Street 


e EXPORT OFFICE: 
149 Broadway, New York 
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Completely Accessible 


from operating surface dependable instruments 


2 








FEATURES 


¢ Completely accessible from 
operating surface 

e Compact...can be 
mounted in a minimum of 
space... lightweight 

e Can be panel mounted 

© 6 to 24 channels 

e Paper widths 5”, 8”, 12”, 18” 
e Simplicity of loading 

¢ Direct monitoring of 
galvonometer light spots 

e Flexibility of operation 


AUTOMATIC OSCILLOGRAPH RECORDER ¢ Simultaneous viewing, 


Affording complete accessibility from op- recording and scanning 
erating surface and requiring only a e Trace identification...zero 
minimum of space for mounting, the mirror...synchronizing 
HEILAND A-708 meets the exacting reference trace 
specifications of research and develop- e Adjustable automatic 
ment personnel in aircraft flight testing, record length 








laboratory and industrial testing. 





Write for complete details 


HEILAND RESEARCH CORPORATION -; 130 East Fifth Ave. * Denver, Colo. 


4x10" mm Hg. pypo sews: 


on the production line 


or in the laboratory } 
a y Low pressures of this order ; 
































P 
j the ultimate in vacuum tech- | i 
/ nique...are an everyday Hy 
\ ae 
+s function for the Eimac type { " 
." HV-1 oil-diffusion pump i [ | 
Consider the potential pos- A Shh i 
sibilities a rarified atmos 4 i Ti4ht Wf 
phere can mean to your t : 
processing techniques 
then consider the outstand The NEW PYRO Surface Pyrometer handles 
ing advantages of the Eimac all surface temperature measuring jobs. Has & 
HV-1 pump—the most effi types of thermocouples; all interchangeabl« 


in seconds with no recalibration or adjust 
ment. Automatic cold end compensator, shoc} 
moisture, znd dustproof. Accurate, big 4%,’ 
indicator. Available in 5 temperature ranges 
technical data is available Get FREE Catalogue #165 


Same 


HV-1 VACUUM PUMP 


cient means of obtaining 
the ultimate in low pressure 
Upon request complete 





BETTER TEMPERATURE CONTROL 
FOR NON-FERROUS FOUNDRIES 


The PYRO Immersion Pyrometer is shock 
moisture, and dustproof, immune to magnetic 
influences. Shielded steel housing. Instantly 
Operates on 110 v AC or DC interchangeable bare metal and protected type 
thermocouples without adjustment or recalibra 
tion. Large 4” scale. Equipped with exclusive 
Lock Swivel. Get Free Catalog #150 





* Ultimate Vacuum 4 x 10-7 mm Hg. 
Speeds up to 67 Liters/Second 


Clear Glass Pump Borrel 


a 

* 

* 

* No Liquid Cooling 
* No Charcoal Trap 
* 


ee eee ae THE PYROMETER INSTRUMENT CO. 


ools or Skill PI dt 
New ant an aboratory 
x S$ le Pipe Flange V -System tl Ww y 
impie Fip ang ac-S EERGENFIELD 4. NE JERSE 


Connection 
B waitt * No Mechanical Wea. Manufacturers of 
a PYRO Optical, Radiation, Immersion and 


EITEL-McCU LLOUGH, INC. Surface Pyrometers for over 25 years. 


2278 San Mateo Ave., Son Bruno, California 
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0.25 to 5 v. Panel switch selects sc ale 
of 10, 100, or 1000; oscilloscope «op. 


nection is provided on panel. Ovey.j7 


all dimensions 21.5x15x10.5 in.—Ra dig. 


tion Counter Laboratories, Inc., (849 


W. 21st St., Chicago 8, Ill. 


Mention No. 1343 when filling out card 


Radiation Counter with 
Preflush Chamber 


New “Mark 12 Model 2” counter ha: 





operates with counting gases; Geig« 
plateau is 200 v., and _ proportiona 
plateau is 300 v. Unshielded back 
ground is less than 20 counts per min 
ute.—Radiation Counter Laboratories 
Inc., 1844 W. 21st St., Chicago 8, | 































Mention No. 1344 when filling out card 


Differential Pressure Switch 


New “Type 427” differential pressur 
switch measures difference’ betwee: 
variable and reference pressures; a 
ry inert gas must be used in referen 





chamber. Adjustable ranges from 3 

water to 80 psi. are available. Pressure 
sensing diaphragm actuates a s-p.d-l 
snap-action switch, rated for a.c. an 
d.c. circuits. Dimensions 3 in. diameter 
and 4 in. high; pressure connections 
0.125 in. NPT.—Barksdale Valves, 490: 
Santa Fe Ave., Los Angeles 58, Cal! 
Mention No. 1345 when filling out card 


Low-level Boiler Alarm 


New “Micro-Thermal” low-level b 
er alarm consists of an expansion tu! 
connected to water column on boiler 





) When 
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» which 


> Ascre 


fl operat: 
one sample chamber which is flushed ti 


while another is being counted. Unif) Beach 
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s flushed 








+ When water reaches low level, in- 
fcreased temperature expands tube 
which actuates a d-p.s-t. microswitch. 
+ A screw adjustment permits setting for 


Shell Co., 645 E. Wardlow Rd., Long 


unter nll operation at desired level.—J. A. Camp- 


ed. Unit 





: Geigt 
ortiona 
d_ back 
ber min 
ratories 
o 8, 1 


eee 


Be ach as Calif. 


& 
| Mention No. 1346 when fiiling out card. 


Utility Mixer 


New “Utility Mixer” is hand oper- 


ated and has a stainless steel mixing 
= bowl 12 in. diameter and 5.5 in. high. 


» Mixing unit consists of a_ revolving 





; arm with a scraper for removing ma- 
' terial from bow! wall, and a paddle that 
| rotates on its own axis as it travels 





ut card 


. | 
witch| 
pressure ; 
bet weer 
res; a 
oferenc 


m 3 

‘essure 
S-p.d-t 
.C, an 
lameter 
ections 
8, 4905 


Ca 


’ 








around bowl. Mixing unit is removable 
from bowl for cleaning.—Claud_ S. 
Gordon Co., 3000 S. Wallace St., Chi- 
‘ago 16, Til. 


Mention No. 1347 when filling out card. 


Line-voltage Regulator 
New “Types TV-A and TV-B” line 
voltage regulators connect between out- 





et_ and load. Models are rated 300 and 
(5 watts.—Clarostat Mfg. Co., Ine., 
hover N. H. 


Mention No. 1348 when filling out card. 


Electric Drying Oven 
New electric drying oven features 
ick blowout panel to release internal 
essure surges. Oven has tempera- 
re and limit controllers, high velocity 


HIGH - PRECISION 
FRACTIONAL H.P. 
INSTRUMENT-TYPE 


GOVERNOR-CONTROLLED 






SELF-SYNCHRONOUS 


DRAG CUP 


DC & AC TACHOMETER 


SHUNT 


SERIES 


COMPOUND 


PERMANENT-MAGNET 


SPLIT-FIELD 


SEPARATELY EXCITED 


UNIVERSAL 


INDUCTION 


ONE-, TWO- & THREE-PHASE 






DC & AC SERVO 


TOTALLY ENCLOSED 


AC DYNAMICALLY BRAKED 


HYSTERESIS 
REELMOTORS 


ONE-, TWO., THREE- & FIVE-SPEED 


SYNCHRONOUS MOTORS 





If you have a specific 
problem write for litera- 
ture, or submit blueprints 
and complete details for 
our recommendations and 


quotation. 


OVER 500 BASIC MODELS 


+ 
> 
i 
(2) 
m 
. 


A 


1 
J 


re 


A DEPENDABLE SOURCE FOR 


MOTORS and GENERATORS 


DESIGNED AND PRODUCED TO ORDER 











ELINCD 

















; 


NOTE 


Elinco produces only special high-precision instruments 
demanding the highest engineering ability and in 
genuity, and manufactured with extreme care and 
skill. Every order is speciol . . . engineered and 
produced to the customer’s own exact specifications, 
or by variations of one of our over-500 different 
basic models. 


ELECTRIC INDICATOR CO. 


PARKER AVENUE STAMFORD, CONN. 
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Of particular inferest to all who need 





MOLDED 
RESISTORS 


aS a Niall The 
AEE Weather 
Resistors 






resistors with inherent low noise level 





and good stability in all climates 





TYPE 65X 


Actual Size 





STANDARD RANGE 
1000 OHMS TO 9 MEGOHMS 


Used extensively in commercial equip- 
ment including radio, telephone, tele- 
araph, sound pictures, television, etc. 
Also in a variety of Navy 
equipment. 


HIGH VALUE RANGE 
10 TO 10,000,000 MEGOHMS 


This unusual range of high value resistors 
was developed to meet the needs of scien- 
tific and industrial control, measuring and 
laboratory equipment—and of high voltage 
applications. 


SEND FOR 
BULLETIN 4906 


it gives details of both the 

Standard and High Value / 
resistors, including con- / 
struction characteristics, / D | 
dimensions, etc. Copy with & 
Price List mailed on re- ~ 


quest << } 


DENTAL MFC.CO. Dept. | 
On YORK 16, N. Y. 














When battery 
specifications 
and performance require- 
ments are most exacting, 
engineers insist on 
BURGESS. The 
wide range of uni- 
form, high quality 
dry batteries for 
electronic applica- 
tions is available 
only at Burgess, 
and is the result 
of over thirty years 
of patient dry bat- 
tery research by en- 
gineering experts. 














No. 4FH. Delivers 1'/2 
volts for popular indus 
applications 

BURGESS Engineering Service Free 
Burgess Services-Design, Engineering, Production-are 
et your disposal to provide the battery you need! Send 
for free ‘‘Check Sheet'' to outline your requirements! 


BURGESS BATTERY 


tria 





FREEPORT, 
ILLINOIS 


COMPANY 
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10 East 40th St. 


ACRAGAGE 







i 
Protects against 
Pulsation 


and Shock! 


Eliminates 
Snubbers - 


It Can't Plug - 


The Most Significant Pressure Gage 
Development in 50 Years. 
For the first time, a successful means of eliminating 
the effect of pulsation and shock on pressure gage 
mechanisms has been developed which DOES NOT 


introduce an orifice or restriction in the pressure 


It Can't Plug 


FOR COMPLETE INFORMATION, 
WRITE FOR CATALOG C-50-8 


ACRAGAGE CO. 


MILFORD, CONN. 


connection 





Shockitn| 





circulating air; heaters operate at low 
surface temperature. Sizes range from 
2 to 20 cubic ft.—Electric Hotpack 
Ce., 5029 Cottman St., Philadelphia 
Penna. 

Mention No. 1349 when filling out card 


Viscometer Adapter 
New “UL Adapter” extends rang: 


maker’s viscometer to 0-10 centipoises; 
consists of a cylindrical spindle mounted 


j 
i | 
omen = I | 
f Alla iit 
 s. _ Pe SF 
= = “=ane 
i be amram ie t T 1T Na 
a oo | 








} } 

_ « ee | 
ae Se 

SU 

OA 

ad cog 

& 

j 755 

within a concentric tube; all sub- 
mersible parts are stainless steel.— 


Brookfield Engineering Laboratories, 
Inc., Stoughton, Mass. 


Mention No. 1350 when filling out card. 





Bunsen Burner 
New “Touch-O-Matie” Bunsen burner 
produces a full flame as hand or fin- 
ger touches on-off platform. As hand 





is removed, flame goes out, leaving 
low burning pilot. For a continuou 
flame, platform is depressed and turned 
slightly —Hanau Engineering Co., Inc. 
1233 Main St., Buffalo 9, N. Y. 


Mention No, 1351 when filling out card 
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Filter Pump 


New “Model LSI-10” filter pump is 
equipped with a Lucite filter cylinder 
and a stainless steel pump; is rated 100 








> gph. Filter element is processed cotton 

} yarn wound on a stainless steel core. 

+ Solutions up to 200 F. can be filtered.— 
Setheo, 105-07 150th St., Jamaica 4, 
NF; 


Mention No. 1352 when filling out card. 


Sand Washer 


New sand washer removes clay 
from sand grains by centrifugal action. 
A single-blade impeller driven at high 
speed by an electric motor throws sand 
grains against bafles suspended in 





sand 
Motor is attached to a rod which slides 
vertically in column. A syphon with in- 
let exactly 1 in. from bottom of beaker 
removes wash water. A six-unit washer 


beaker ,containing and water. 


is illustrated; one unit washer 
available.- Claud S. Gordon Co., 
S. Wallace St., Chicago 16, Ill. 


Mention No. 1353 when filling out card. 


also 
8000 


Impact Tool for Bolts, 
Screws, etc. 


New “Impakdriver” transforms ham- 


mer blow into torque. Designed par- 
ticularly for nuts, bolts, and screws 
hard to start and remove.—H. Kk. Por- 


Tne., Somerville, 


Mass. 


Mention No. 1354 we filling out card. 


Hermetically-sealed Relays 


New models of ‘“Millisec’”’ relays 
me in hermetically-sealed cases, in 
s-p.d-t. and d-p.d-t. types. Containers 
e 1 x 2.375 in., with 8-pin octal bases. 








GREEN INSTRUMENT CO. 
GREEN Races 





‘SIGNAL GENERATOR 


| MODEL 202-D 
wency Range 175-250 mc 





The Type 202-D Signal Generator is o precise and 
reliable instrument well suited to the specialized 
requirements of telemetering engineers for rapidly 
analyzing ond evaluating overall system performance. 





SPECIFICATIONS 
RF RANGE: 175-250 megacycies, accurate to + 0.5%. 
Main frequency dial also calibrated in 24 equal divisions 
for use with vernier frequency d'al. 


the range of 0-50%, with meter calibration points 


at 30% and 50%. By means of an external avdie 
escilletor the RF carrier may be amplitude modu- 
lated te substantially 100% 


RF OUTPUT VOLTAGE: The RF output voltage is con- 
tinveusly variable from 0.1 microvolt to 0.2 volt at 
the terminals of the output cable; Output impedance 
at front panel jock is 53 ohms resistive. 


FREQUENCY MODULATION (Deviation): FM deviation con- 
tinveusly variable from zere to 240 kc. Modulation meter 
calibrated in three FM ranges: 0-24 kc., 0-80 ke., and 
0-240 ke. 


AMPLITUDE MODULATION: Uftilizing the internal audic 
oscillator 


duleti 


may be obtained over 





DISTORTION: The overall FM distortion at 75 kc 
deviation is less than 2% and at 240 kc. less than 
10%. The AM distortion at 50% is less thon 6.5% 


Complete details and specifications upton request 


Heod. 
iP 










RTE cae 


concent: RADIO 


WLCMLN 


BOONTON, N J 





onty $215*ror 
THE GREEN 
ENGRAVER 

... yet it’s fast, versatile 
and rugged enough 
for die steel 



















@ MICROTORQUE Variable Resistors and 
Potentiometers require as little as .003 
in. oz. torque to operate. This unique fea- 
ture makes the MICROTORQUE invaluable 
for applications where the position of in- 
strument pointers, gyroscopes, and delicate 
instruments in genero!l must be recorded, 
transmitted or indicated at a distance, 
and Giannini are the sole makers of 
MICROTORQUE Potentiometers. 

A variety of resistance values and 


d 
convenience. Quickly 
cuts up to four lines 
of letters from 3/64” to 1” on curved 
or flat surfaces whether made of metal, 
plastics or w . Operates by mere- 
ly tracing master copy — anyone can 
do an expert job. Special attachments 
and engineering service available for 
production work. Just the thing for 
radio, electronic apparatus and instru- 
ment manufacturers. 

For quality engraving on 
@ Molds @ Panels @ Scales @ Dials 
@ Lenses @Instruments 
@ Name Plates 
also does routing, profiling and 
three dimensional modeling. 
*Price does mot include master type 
and special work holding fixtures. 


circuits available. 





Write for booklet 
>.M. Giannini & Co., Inc 
Pasadena I, California 





c 
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Contacts are rated to 0.5 amp. at 11 is 45. 
v.d.c.; coils operate on 6 or 18 v. icf@ cicul 
—Stevens-Arnold, Inc., 22 Elkins 3; coax 
South Boston, Mass. B jenct 
% Mention No. 1355 when anne out cad . ‘ oa 
dial scale 1s always sy ith ERE oT ae me B rcqui 
MTR Multiplier Phototube | 4" 
Me 
concentric with the New “5819” head-on multiplier ph x 
° tube is improved model with high en 
pointer travel sitivity to blue-rich light; flat cathod 
HEISE GAUGES * 
. 
P. y 
STANDARD OF THE WORLD 
* 
kv. d 
2M in.; s 
o when 
The scales *of Heise Bourdon tube pressure — a Nort) 
gauges are absolutely concentric with the pointer ee _— 
rotation. Errors due to misalignment in mount- ( _ . as ait 
scal ided the area permits good optical coupling be 
cutting the es are avo since SK: tween cathode and phosphor, maker Re 
states. Cathode lead terminates in a 
base pin.—Tube Dep’t, Radio Corp. of 2 
America, Harrison, N. J. ie 
Mention No. 1356 when filling out card aoeer 
Multiple Outlet Box 
New outlet box provides for eight 
Edison line cord plugs. A d-p.s-t. switcl 
turns off both legs of all receptacles; a 
neon pilot light indicates power on. Tw 
HARDNESS less st 
Unit 
max” 
ral eB = W. i 
New 
done WITH NO MENTAL sate 
HAZARDS. The SCLERO- ge 
fuses and 12 ft. of rubber covered cord 
SCOPE has done it for the are provided.—Sun Radio & Electronics : 
past 42 years. Co., 122-124 Duane St., New York, N. Y Ne\ 
Mention No. 1357 when filling out card Ly he 
eS Me ‘eS agnt 


In general use 
for specification 
purposes. Sim- 
ple, sturdy. 
Comparatively 


Magnetron 
New “2J50” magnetron is of internal- 
resonant circuit type, at a fixed fre- 
quency of 8825 Mc. Maximum peak 
input power is 260 kw.; at peak anode 



















ineupensive. voltage of 12,000 v., peak output power conta 

ravec 

p> pe? im 
° 4 Wash. 
Illustrated S ‘J ists 

VITREOUS ENAMELED bulletins & + 

ROUND POWER RHEOSTATS free — 

7 Sizes * 50 to 500 Watt + Spring-Hinged ee 
Pressore “c" Smostt, Operatfon, © Regged ap 
Oependebie canmrenes ” The Shore Instrument oe 
an id el; 
UNPROTECTED TUBULAR & Mfg. Co., Inc. ocia: 
SLIDE-CONTACT RHEOSTATS $048 Yen Weck emeon 5 in 
POWER RESISTORS Jamaica 2, N. Y. ie 

6 sizes * 220 to 1000 Watt Menti 
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vides ratios from 20:1 to 3125:1. 





i5 kw. at 0.001 duty factor. Output 
cuit consists of a loop joined to a 
coaxial line feeding into a matched 
;.netion to a wave-guide terminated in 
a standard coupler. Mounting flanges 
permit use where a pressure seal is 
1 juired. —Tube Dep't, Radio Corp. of 
4merica, Harrison, N. J. 


Mention No. 1358 when filling out card. 


} 
1 





Lp iapag Disconnect 


ew “8101M-F” disconnect is molded 
wale sileetieviens. Operates up to 15 





kv. d.c. Contact is made in last 0.25 
in.; sleeve and stud form moisture seal 
when mated.—Alden Products Inc., 117 
North Main, Brockton, Mass. 


Mention No. 1359 when discntttied out card, 


i aati 
Precision Switch 


“Type MXR Adaptaplate” can 
overtravel up to 0.218 in. Stain- 


New 
absorb 





less steel roller contacts operating cam. 
Unit mounts on maker’s basic “Uni- 


max” switches.—Unimax Switch Div., 
W. L. Maxson he a 460 W. 34th St., 
New York 1, Y 


Mention No. 1360 when filling out card. 





Photoelectric Relay 


New “Model PB-1” photoelectric re- 
lay is mounted in weatherproof cases. 
Light 


unit is equipped with trans- 





773 
former, light source and lens; pickup 
ontains photocell and s-p.d-t. relay 
rated 3 amp., non-inductive load.—Ex- 
perimental Engineering Corp., 96 S. 
Washington Ave., Bergenfield, N. J. 

1361 when filling out card. 


aniewenent Gessbex 
New “Hi-Reduction” 


Mention No. 


box pro- 
Shafts 
gears 


gear 


ind pinions are stainless steel; 


and housing are aluminum alloy. Gears 


id class 7 precision ball bearings have 
ecial lubrication. Unit is 3.5 x 3.5 x 
25 in., weighs 24 oz.—Link Aviation, 
c., Binghamton, N. Y. 


Mention No. 1362 when filling out card. 








offers a 
complete 
line of 
standard 
RESISTORS 
that meet 
practically 
every 
requirement 
Prompt 
quotations 


series “resistors 
were designed to 
meet increasing, 
demands for a 
compact resistor 
of high accuracy 
priced for general 
use. They meet 
the most critical 
requirements — 
close tolerance, 
ability to with- 
stand overload, 
long life. Write 
for catalog. 


standard and 
special types 











HERMETICALLY 


SEALED 


SELENIUM PHOTO CELLS 
SELF-GENERATING 
For direct immersion in liquids and 


all applications where complete pro- 
tection against corrosion is required 






Front View 
Type DP-5 


Rear View 
Type DP-5 


Unmounted and 
mounted cells avail- 
able from stock 


100 
foot-candies and 100 ohms external resis- 
tance. Active area: 2.25 sq. in. Wide spec- 
tral response. Low temperature coefficient 


Current output: 600 microamps at 


Write for literature and a thorough 
analysis of your application 


INTERNATIONAL 
RECTIFIER CORPORATION 


6809 S. Victoria Ave. Los Angeles 43 
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Oe 
¥ % WATT *. 
Me Rereterncipsnin 
MAX. RES eA 331 Alloy 
to 4,000 Nichrome 
01 to 1,250 ohm (Monganin} 
BODY SIZE: ‘%,” Ig. by 3/16” diam 


TOLERANCE: 
TYPES WL and WLA 


STANDARD } 


ae? 
= ~ 1 WATT 
Pal INDUCTIVE 
‘MAX, RES: to 15,000 nn 31 Alloy 
2 Se 
BODY SIZE: 5. by 3/16” diam 
TOLERANCE: STANDARD |» 
Con be supplied non nductive with 
one-half indicated maximum resistonce 








HELLIGE = 
GLASS ELECTRODE & 





Hellige pH-Meters, embodying RELIABIL- 


ITY, VERSATILITY, AND SIMPLICITY, are 
ideal instrumen!s under rigorous conditions. 
Low-priced and self-contained, they can be 
used anywhere 


PRECISION OF MEASUREMENTS 
0.05 pH unit and 0.005 volt 
0.01 pH unit and 0.00! volt 


WRITE FOR NEW CATALOG No. 7040 


HELLIGE 


INCORPORATED 


3718 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 
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RELAYS acd TIME SWITCHES 





of Diamond 






Open Type 
“Can” Type 
With Plug-in 

Tube Base 
A. C. of D.C. 
Midget Relays 
Dual Purpose 
Reloys 
Delayed 
“Moke” or “Break” 
Automatic 
Circuit Control 
“Current” and 
“Potential” Relays 


























Automatic VATA MEG. CO. 


ry 


vality 


Ruggedly constructed to exacting 
specifications that are carefully en- 
gineered to provide ample safety fac- 
tor .. . quality all the way through! 

Automatic’s relays are not built to 
a price but to an unexcelled standard 
of performance. That’s why they are 
the choice of so many “big name” 
manufacturers. 

We engineer and build a wide vari- 
ety of stock model relays for practi- 
cally all applications. A staff of com- 
petent engineers will design and build 
relays to fit your requirements. 

Stock models or custom built, ev- 
ery relay we manufacture will deliver 
the same dependable performance 
that has made the “Diamond Seal” 
line the choice of those who measure 
quality by performance. 


TIME SWITCHES — Equipped with 
Synchronous Self-Starting Motors 
and Silver Contacts. 


For any load, for every installation, 
look to Automatic for the finest in 
Time Switches and Interval Timers. 


WRITE FOR CATALOG 

















Don't tear down 


your instruments! 


The ENG-SOL Method 
of Precision Parts clean- 
ing now makes it possi- 
ble to whisk away finger- 
prints, oil, grease, dirt, 
lapping compounds, ab- 


rasives, lint, or other 
contamination. 


Our bulletin "Precision 
Cleaning" describes this 
new high-velocity com- 
pressed air method of 
cleaning. 


Send for it—today. 


PASSAIC ANALYTICAL 
LABORATORIES, Inc. 


228 Aycrigg Ave. Passaic, N. J. 








INSTRUMENT ENGINEERS 


Physicist 

With Masters Degree and pref- 
erably Ph.D. Degree for devel- 
opment work principally in the 
fields of humidity and temper- 
ature measurements. Should 
have several years experience 
in industrial work. 


Project Engineer 

Experience in the design of 
mechanical and electro-mechan- 
ical measuring instruments. 
Mechanical Design Engineer 
Drafting board work involving 
the design of new mechanical 
and electro-mechanical instru- 
ments. Thorough understanding 
of the application of small gear 
trains, motors, levers and asso- 
ciated components required. 
Preferably college graduate 
with Engineering Degree. 


Send complete resume to 
Personnel Department 


FRIEZ INSTRUMENT DIV. 


Bendix Aviation Corporation 
Taylor Avenue at Loch Raven 
Boulevard 
Baltimore 4, Maryland 








BRITISH ELECTRONICS 
SYMPOSIUM 

Continued from page, 1133 
erated across the secondary wind ng 
of the associated transformer . 
known radiation levels at different in- 
terruption frequencies and at a pre. 
scribed wave-form. The equipm nt 
shown is a first step in making t 
of this kind. 

“USER VS. MAKER’ DISCUSSION SEssion 
The Exhibition provides a most 
tractive platform for discussions \« 
tween manufacturers and their custo- 
mers. This is not uncommon in discus- 
sions on exhibition stands, but a new 
feature was incorporated in the 195 
Symposium in that one session was 
given over to papers and discussion 
by instrument users who commented 
on their instrument requirements and 
how these were being met by manufac- 
turers. This proved a most attractive 
feature and an amusing and stimulat- 
ing discussion followed. Such exchange 
of ideas must be of great use to both 
instrument manufacturers and_ users 

alike. 


TECHNICAL SOCIETIES 
SOCIETY FOR APPLIED SPECTROSCOPY 

The December meeting of the Society for A; 
plied Spectroscopy will be held on Tuesday the 


5th: 6:00 p.m. Informal dinner, Tosea's, 118 
Fulton St., New York, no reservation necessary 
8:00 p.m Regular meeting, Socony-Vacuur 
rraining Center, 63 Park Row. Speaker, Dr 
R. F. Stamm, American Cyanamid Co. Subject 
Raman Spectroscopy and Photoelectric Rar 
Spectrometer, Technical Chairman, In D 

N. Kendall, American Cyanamid Co 


CHARLES H. NortH 
Publicity Chairman, 

Nat'l Lead Co., Titanium I 
P. O Sox 58, 

South Amboy, N. J. 


Statement of the Ownership, Management 
Circulation, Required by the Act of Congress ¢ 
August 24, 1912 as amended by the Acts ¢ 
March 3, 1933 and July 2, 1946 (Titk 
United States Code, Section 233) of Instru 
The Magazine of Measurement and Control 
ished monthly at Pontiac, Illinois, for Octobe 
1, 1950 

1 rhe names and addresses of the publis 
editor, managing editor ind business mar 


Publisher, Richard Rimbach. Pittsburgh, P 
Editor, M. | Sehar, Pittsburgh, Pa.; Mar 
Editor, Richard Rimbach, Pittsburgh, Pa Bus 
ness Manager, Richard Rimbach, Pittsburg! 

2 The owner is if owned by a corporat 
its name and address must be stated and 
immediately thereunder the names and addre 
of stockholders owning or holding one pe 
or more of the total amount of stock.) 

Instruments Publishing Company, Ir Pitts 
burgh, Pa 

M. F. Behar, Pittsburgh, Pa Jacksor 
gess, Freeport Tilinois 
burgh, Pa.: M > 
B. Rimbact 
bac Pittsburgt P Richarc 
Pittsburgh, Pa 
The know? hondholders mortgace 


uritvy holders owning or holding 





nt or more of tot smount of bonds, mort 


$4. Paragraphs 2 and 3 include, in 
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WANTED 


CONTROL VALVE DE- 
SIGNER — preferably 
young graduate engineer 
with some related experi- 
ence. Exceptional oppor- 
tunity to grow with pro- 
gressive, nationally known 
company. Box 186, Instru- 
ments Publishing Com- 
pany, 921 Ridge Avenue, 
Pittsburgh 12, Penna. 











Sales Engineer — Require 
Instrument products for 
Dakota - Iowa - Minnesota 
area to round out non con- 
flicting lines. Quality mer- 
chandise only. Replies 
strictly confidential. Box 
187, Instruments Publish- 
ing Company, 921 Ridge 
Avenue, Pittsburgh 12, 
Penna. 












THE NEW 


‘Ecouemy OSCILLO 


Long the world’s most popular 
oscillograph, the Type S-14 
has been redesigned and im- 
proved to meet exacting de- 
mands of modern research. The 
NEW Type S-14C ‘Economy’ 
Oscillograph is the simplest to 
operate and maintain, and the 
most versatile in application. No 
research or testing laboratory 
is complete without it. 


@ Wide range of galvanometer 


types and characteristics. Natural 
frequencies to 10,000 cps; sensi- 
tivities to 50,000 mm per ma; 
single and polyphase watts. 
Precision optical system for very 
high writing speeds and high- 
quality records. 

Continuous-drive magazine for 
records to 100 or 200 feet long. 
Wide range of record speeds. 
Any of 9 speeds available by 
shifting single external belt. 
Standard speeds: 40, 20, 10, 4, 
2, 1, 0.4, 0.2 and 0.1 in./sec. 


R 


3 s 


Internal motor and gear reducer 
shock mounted and vibrationless. 
Light-socket operation. 

Daylight loading and g. 
Automatic transiend recording 
attachments. 

Complete list of accessories for 
extreme versatility. 


| ois 





FOR FURTHER INFORMATION WRITE FOR BULLETIN 2DI-H 


INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET * DENVER 10, COLORADO 











“HEAT INERTIA” 
IN PROBLEMS OF 
AUTOMATIC CONTROL 
OF TEMPERATURE 


By VICTOR BROIDA 


Consulting Engineer and 
Process Control Specialist, 


PARIS, FRANCE 


A new treatment, based on the concept 
of the ‘“‘fictitious mass’ of the heat- 
process unit under automatic control. 


Mathematical? Of course, but Dr. Broida’s meth- 
od can be mastered by anyone who has taken 
first-year differential equations. Many users have 
found it as handy as if they had the ENIAC at 


their disposal. 


Stiff paper, 54% x 8% inches, 64 pages 


$1.00 POSTPAID 


Payment must accompany order 


INSTRUMENTS PUBLISHING CO. 


Pittsburgh 12, Penna. 


921 Ridge Ave. 


_ 








INDUSTRIAL COUNTERS 


Rugged as an Army tank. Work smooth 
as a watch. 

Precision built—for tremendous wear 
life. Tamper-proof Reset. 

Modern design—streamlined appearance 
—you can see the quality. Stroke and Revolution 

Jsed by the thousands in Auto and Air- 
craft Factories, Metal Working, Die 
Casting, Plastic Molding and Stamp- 
ing Plants. 

See a Silver King and compare. Order 
sample on approval today. 


P pediwaliion . Company 


















— SILVER KING 
The MODERN 


STROKE 


=\ COUNTER 





Send for Catalog 





describing 


Counters 


Coil Winding Counters 


Electric Counters 


Electric Batch Counters 


Actuating Switches 


702 W. JACKSON BLVD., CHICAGO 6, ILL. 


Representatives in Principal Cities 


November 1950 
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The NEW Berkeley MODEL 1600 


COUNTING § 
RATE 


COMPUTER 





gives you these important advantages: 


1. Virtually instantaneous rate of response 


2. Permanent printed record of counting rate 





de Operates from either binary or decade scaler 


BRIEF SPECIFICATIONS 


Designed specifically for tracer applications 
requiring faithful response to rapid changes 
in counting rate, the Model 1600 will operate 
from any scaler that can be made to provide 
successive Output pulses after accumulation 
of predetermined count. Computer then con- 
verts elapsed time between successive out- 
put pulses into average counting rate. Count- 


ing rate can be read directly on visible 


meter of computer. 
Choice of three recording 
combination with proper 


rate ranges, in 
scaling factors, 


permits selection of conditions for optimum 


statistical accuracy. 


When designated as Model 1600A the unit 


includes standard recorder 


which provides 


permanent trace of counting rate 


FOR COMPLETE SPECIFICATIONS AND OPERATING DATA PLEASE WRITE FOR 
CULLETINS !600 | 








A NEW 


High Power, 
Lighter Weight 


PORTABLE POWER UNIT 


For high power from 
a small unit, the new 
Burgess A. M. Power 
Units are unexcelled! 
Single cell units scarce- 
ly larger than an or- 


dinary flashlight cell 
deliver currents as 
high as 100 amperes, 


at approximately 14 
volts! 


A. M. Units 
packed dry and 
vated with water 
activated they 
may be efficiently discharged at tempera 
tures as low as 60°F. and as high as 
+150°F.! Write Dept. AM for full in- 
formation on standard and special types 





are 

acti- 
New Burgess 

A M. Power Unit 

once 


BURGESS BATTERY 


FREEPORT, 
ILLINOIS 


COMPANY 
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@ Recording-Broadcasting 





Efficiency 
for instrumentation Applications 





Ampex Magnetic Tape Recorders 
offer the only proved means of 
moking electrically reproducible 
recordings up to 40,000 cps! Such 
critical recording permits detailed 
study of particular phenomeno 
from tape loops, or other automatic 
data reducing systems. Up to 14 
channels of dota recorded simul- 
taneously on separate tracks where 
required. Special systems record 
down to 0 cycles with no phase shift 
or wove form distortion. Write for 
analysis of your specific problem 


UNLIMITED USES INCLUDE: 


@ Aerophysical Research 


@ Industrial Recording 
@ Laboratory Research 


@ Telemetering 


@ Multi-Channel Recording 
@ Portable Half-Track 








Ampex Magnetic Tape 
Recorders are availa- 
ble in console, rack or 
portable types 


Recording 





oF THE GREAT Rao! 
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M 






AMPEX ELECTRIC CORP. 
San Carlos, Calif. 


INSTRUMENTS ON THE MARCH 
Continued from page 1136 


tion of diaphragm expansion and hence 
is indicative of gas pressure. 

This mutual inductance is compared 
to an adjustable reference value wh ch 
is set in calibration for equality with 
zero differential in the cell. When pres. 
sure is applied, the balance is disturbed, 
and the resulting signal is proportional 
to gas pressure. This signal is ampli- 
fied by suitable circuitry, is rectified, 
and finally appears as a direct current 
through the microammeter on the pane! 
of the instrument. 





Fig. 3. Heart of the micromanometer is the 
pressure cell, which is composed of a thin cor- 


rugated diaphragm sealed to a slightly dished 
brass disk. 
Alignment of coil form and dia- 


phragm is not critical since, as a result 
of the linear response, all parts of the 
useful area of the diaphragm are 
weighted uniformly. 

Because of the linear relationship 
between pressure variation and elec- 
trical output, only two calibration 
points are required. In practice, the 
cell is first evacuated to the same pres 
sure that prevailing in the glass 
dome. Thus no differential pressure on 


as 





~ q 
lis > 
pag 
>< vane 
Fig. 4. Cut-away diagram of pressure cell il 


lustrated in Fig. 3. 


the diaphragm exists, and the reference 
mutual inductance may be adjusted for 
zero reading on the meter scale. Slope, 
or scale-factor, adjustment is then 
made upon the introduction of an ex- 
panded gas sample of known pressur¢ 

The manometer is capable of meas- 
uring pressures in the range of 1 to 100 
microns with a sensitivity of about 0.1 
micron on a 50-micron scale. Continuous 
use of the instrument for more than one 
year on one of the mass spectrometers 
at the NBS has shown that its sensi- 
tivity and zero point are remarkably 
constant. Frequent observations have 
disclosed variations in calibration of 
less than 1 micron over a 24-hour pe 
riod. A differential pressure of one 
atmosphere applied externally on the 
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CCURATE control of temperature or pH is vital to modern heat treating or chemical 
\ processing. because only in this way can uniform quality be obtained under 
mass production conditions. 


4 Potentiometers have made such control possible, and “the heart” of these instruments in 
2 most cases, for over 25 years, has been the Eplab Standard Cell. This cell is a “yardstick” 
> for the translation of voltage to temperature. The first commercial cell of its type. constant 


' research has made it “as standard as sterling”. 


When you buy potentiometers. specify Eplab Standard Cells. 


) THE EPPLEY LABORATORY, INC. 


SCIENTIFIC INSTRUMENTS + NEWPORT, R. 1, U.S. A. 











EPLAB Standard Cells 'x.’2:": 


‘ databdatad WORTH STORING 
ARE WORTH 
MERSURING “ 





Fe FOR GAUGING LIQUIDS 
OF ALL KINDS 
@ 100% AUTOMATIC 
@ APPROVED BY 
UNDERWRITERS’ 
LABORATORIES 





WRITE FOR COMPLETE DETAILS 


+e LIQUIDOMETER cox 


36-27 SKILLMAN AVE., LONG ISLAND CITY.I,N.Y. 


















; ROUND DIALS 


MOELLER 
} STRAIGHT AND ANGLE FORM 


No. 5000 SUBMARINE THERMOMETERS 


MOELLER MARINE INSTRUMENTS 


= 
a \ 





TRIM INDICATOR 














pate f" a “ Pe 
, -GUINOMER 
No. 458 No. 460 No. 455 
SOUNDING TUBES FATHOM RULES 
= Satoh alll om 
HS SOUNDING SHEATH 
2 =, = 2 eae a A oe 
No. 420 


posta LEAD ae 
RECORDERS 


No. popes PE 


No. 6000 


THE ACME OF DEPENDABILITY 


Built upon 4 generations of 


GUARANTEED ACCURACY 


On deck, in cabin, or engine room whether 
to indicate temperature readings, or to take 
soundings — whether to measure fathoms, 
or determine trim and heel measurements— 
Moeller Marine Instruments have set the 
standard of accuracy for dependability in 
the Marine field for almost half a century. 







INDUSTRIAL, LABORATORY 
AND RECORDING THERMOMETERS 
THERMOSTATS * HYGROMETERS 
HYDROMETERS ¢ PSYCHROMETERS 
AND MARINE SPECIALTIES 


MOELLER 


INSTRUMENT COMPANY 
132nd ST. and 89th AVE. * RICHMOND HILL 18, N. Y. 


wu Representatives in Principal Cities 
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Ty dp | Pressure cell has only a slight hyster sic f 

PRODUCTEMETER "SPECIALS cies: 8 promees wow 
tenths of a millimeter can be app ied 

inside the pressure cell without ham. 


for Radar and Electronic Applications full effects on the diaphragm. 























































Rain-makers Get Loan 
of Weather Instruments 


BALTIMORE, Md.—Scientific weath. 
er recording instruments to equip four 
Companion shutter counters used as dual direction indicators, One counter adds meteorological stations are being loaned 
while the other subtracts. Shutter blanks out counter which is on negative side of 000. to directors of New York’s artificia] 
rain-making project by the Friez In- 
strument Division of Bendix Aviation F 
Corporation. The rain-making experi- FF 
ments may be of tremendous impor- 
tance to many industrial fields and 
agriculture, as well as the fortunes of 
cities. They involve the seeding : 
clouds with dry ice and the use of FF 
silver-iodide smoke for inducing pre- 
cipitation. 

“Y" 2-figure Rotary Coun- Special Model “Y" with win- LeRoy D. Kiley, general manager of 
ter used in navigating in- dow at rear designed for use Friez Division, said the instruments FF 
struments. High-speed, non-reset “Y™ in radar equipment. were being made available to the city 

type counter for building into as a public service and in the interest Py 








radar instruments. : , 4 

of meteorological progress. 

These are a few of the ‘’specials’’ developed by Durant for Radar and Elec- Included among the instruments are P- 

tronic applications. When one of the many standard Productimeters is not the standard aerovane wind speed and di- J) 

exact answer to a problem, Durant engineers modify, combine, or develop rection equipment, maximum and mini- >) 
entirely new counters to meet the particular requirements of the job. mum thermometers, hygrothermographs 


REE ens es ge and microbarographs. In addition, two 
hte aS ° e . 
DURANT MFG. COMPANY wet aS unusual instruments will be especially 
1914 N. Buffum St. 114 Orange St. bROD oo IMETER developed by the company at the request 
Milwaukee 1, Wis. Providenes 3,R.1. ’ paces GE TRY > Wallen: as 
serail emer ry No SINCE 1879 | ‘ £ of Dr Wallace E Howell, Har ard / 
\ University meteorologist who is direct- [7 
ing the experiments. One of these, a | 
nephoscope, will measure the movement 
and apparent speed of clouds. It will 


POTS 























Hich P ’ ) Cc . help determine when clouds are head- 
igh Precision OpricaL Compo- Ay Ws IS fy ing over the watershed and how long 
NENTS Any Size For eres y opecily it will take them to get there. The 
Astronomical and Physical i, \ other instrument, an illuminometer, will 
Research measure the amount of visible light 
° coming from the sky and disclose the 
bie ee ee " ——— density of clouds by the amount of 
Parabolic, Spherical, Ellipsoidal light passing through them. W 
and Plane Mirrors Dr. Howell estimates it will be six be 
* months before enough statistics aré allo 
Plane Parallel PLaTEs available by which to measure the suc It 
" cess of the rain-making experiments. he‘ 
. x Soc 
Sc REN S _ 
SCHLIEREN SYSTEMS yea 
° tha 
Interferometer PLATES AN 100-Mev. Betatron and 
+ Se) at Chicago U. — 
: Dir 
LENSES and PRISMS of Glass STEINEN CHICAGO.—The largest and most he 
e "ar > 1eEre} reaval ar co 
powerful commercially-available par n 
Natural or Synthetic CrysTALs e SCREW MACHINE PRODUCTS ticle accelerator, a 100,000,000 electron e. 
Ps e STAMPINGS etet—Pedtie volt General Electric betatron, is now ae 
; : ; : icine installed and being tested at the Uni 1 
Complete — and Mechanical e ASSEMBLIES Sats  Deneinte versity of Chicago, according to the aa 
NSTRUMENTS company’s Special Products Division oe 
Pity ; : am 
e because STEINEN offers First complete unit of its type eve * 
—— Engineering Cooperation sold by G. E., the new giant will be the 
Made to opecilications ¥ Precision Manufacture used for nuclear research by the staff dos 
” Send Us Your Inquiries of the University’s Institute for Nu Co 
High Vacuum Coating . clear Studies which includes Dr. En- an 
» Wm. Steinen Mfg. Co. rico Fermi who is well known for his tac 
work in atomic development. his 
° Engineered by the G-E General En- se 
John Unertl Optical Co. gineering and Consulting Laboratory, pr 
3551-3555 East Street the betatron includes a 160-ton magnet, mé 
Pittsbursh 14. P a 24,000-kva. capacitor bank, power a: 
ittsbur enna. te : : | 
& ’ 45 Bruen St. Newark 5, N. J. and 4 ctronic cubicles, and a control 9 
console, 
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Remarks of President-Elect J. B. McMahon 


HEN the agenda for the Board 
NG of Directors’ meeting was being 
formed, I asked that a few minutes be 
allotted to the newly elected President. 
It seems to me that this is fitting, since 
he will have the responsibility for the 
Society’s operation during the coming 
year, and it has been my observation 
that smoother operation of the Society 
and fewer misunderstandings might 
readily result from a statement to the 
Directors by the new President of what 
he conceived were the main problems 
confronting us. 

As I see it there are three main prob- 
lems, and the Directors can help im- 
mensely on all of them. 

First, morale. By this I mean the 
maintenance of enthusiasm and interest 
among the members. Very largely this 
is achieved by successful operation of 
the local sections. The average member 
does not get to attend the National 
Conference and Exhibit every year, 
and therefore practically his sole con- 
tact with the Society comes through 
his local section. The officers of his 
section must provide him with technical 
programs of a stimulating nature to 
maintain his interest. That is the first 
consideration, and a great deal of 
thought and work and planning should 
be devoted to it. 

But that does not necessarily con- 


vince him that the National Society is 
doing anything for him, and that is 
where you—the Directors—come in. I 
feel that it is largely up to you to 
acquaint the member with where his 
dues money goes. Certainly at this 
meeting here, you can pick up enough 
information for the substance of sev- 
eral 15-minute talks to your sections. 
Ask your program committee for the 
time for them. 

If you have a dinner meeting, a 
15-minute talk right after dinner would 
work in very nicely. If no dinner is 
held, 10 or 15 minutes before the tech- 
nical address of the evening would not 
be amiss. Make a general report on the 
convention and exhibit at the first meet- 
ing after you get back. Then, at later 
meetings, prepare and give individual 
talks on separate phases of the Society 
and its operation. Keep the section 
members reminded of the National 
throughout your whole program year. 

The National office and officers will 
be very glad to help in any way they 
can. One comment that has been made 
frequently to me in the past has been 
that local section members never got 
to see their National officers. This is 
true to some extent, although Mr. 
Pigott has responded to every invitation 
she has received, but National officers 
do not visit local sections except upon 


request. If requested, it is my purpose 
to attempt to visit as many Sections 
as is physically possible during the 
coming year; but in order to do so, 
I will have to have a lot of help from 
the sections themselves. 

Naturally, I cannot run over to Bos- 
ton one week, New York the next, Phil- 
adelphia the next, and so on. Even 
aside from the time, the expense would 
be prohibitive; and, as you know, such 
trips are not financed in any respect 
by the Society. My company is perfectly 
willing to finance such trips, provided 
they are kept within reasonable bounds, 
which means that visits to several sec- 
tions must be arranged for each trip. 
Therefore, neighboring sections must 
get together and plan their programs 
to accommodate, if they desire such 
visits. 

Mr. Rimbach has already written the 
sections about this and, if it seems 
desirable to you, we urge you to take 
vigorous and immediate action on it, 
since we are already into the program 


season for this year. May I suggest 
also, that where such visits are ar- 
ranged, I will be very glad to meet 


with Section Executive Committees be- 
fore the section meetings, to discuss 
problems confronting them, and such 
National questions as they are inter- 
ested in. 
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The second big question before us is 
the matter of finance and operation. 
We are slowly acquiring a financial 
backlog which will assure us of the 
stability necessary to permit us to de- 
vote somewhat more of our income to 
projects which have had to be deferred 
until we had an adequate surplus. All 
of us need to devote considerable 
thought to this. It would not be at all 
difficult for the Society to dissipate its 
energies and finances in projects which, 
while desirable, are beyond our means. 

You have had the report of the Pub- 
lications Committee, which illustrates 
an example. Ever since the formation 
of the Society we have been attempting 
to work out some means to relieve Mr. 
Rimbach of the financial sacrifice he 
has made, and makes, as Secretary. 
To date this has not proved feasible, 
but it must be done before too long. 
This question has been referred to the 
Committee on Society Structure and 
Planning, and it is hoped that before 
long, that Committee will be able to 
evolve a practical answer to this prob- 
lem. 

The proposed amended Constitution 
and By-Laws are the result of our 
experience to date with Society oper- 
ation, and should aid considerably in 
the definite determination of duties and 
powers. In addition to this, however, 
we need a code of rules and procedures. 
A very good codification of previous 
acts and rulings of the Society was 
made by Mr. C. C. Vogt of the Wash- 
ington Section two years ago, but it 
has not been kept up to date, nor corre- 
lated to make it useful. Such a code 
has been worked out by the Chicago 
Section for its own operation, and 
copies have been sent to all sections. 


We badly need a similar job done for 
the National Society. This belongs 
under the work of the Committee on 
Rules and Procedures, which is now 
a sub-committee of the Constitution 
Committee. Mr. Pigott has agreed to 
serve this coming year as chairman 
of the Constitution Committee, and has 
promised that he will (forcibly if neces- 
sary) get a sub-committee actively at 
work on this project. 

This is a very good example of a lot 
of jobs that need to be done by Com- 
mittees and sub-committees. A great 
deal of it is hard, grinding, uninterest- 
ing work, which would never be done by 
anyone, except for pay or because he 
has a real interest in making our So- 
ciety a success. But such work is vital 
to the Society, and I sincerely hope 
that when you are asked to serve on a 
Committee confronted with such a 
task, you will agree to serve, and will 
see to it that the work gets done. In 
some cases, we—the Executive Commit- 
tee—may appeal to you for help in 
checking up on such work, and I hope 
you will help us when asked. We have 
asked for names of Society members 
to serve on Committees, and it should 
be noted that we need these names 
promptly—they do not help if not re- 
ceived until the operating year is half 
gone. 

The third thing that I feel is vital 
to success of the Society is the success 
of our annual Conference and Exhibit, 
as such. The Exhibit speaks for itself. 
It has established itself as the prime 


source of information on equipment 
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developments, and is undoubtedly here 
to stay. We can take real pride in it, 
and credit is due to Mr. Rimbach in his 
capacity as Exhibit Manager, for the 
statement made repeatedly by exhibi- 
tors, that ours is the best run of all. 

However, the standing of the Society 
in the industrial world is determined, 
not by the Exhibit, but by the quality 
and volume of the papers presented at 
our Convention. It is through these that 
our ability in our field is presented to 
the world at large, and it is therefore 
vital that our programs present papers 
of the highest quality possible, in suf- 
ficient number to testify to the vitality 
and importance of our field of work. 
We can be justly proud of our accom- 
plishments to date in that respect. But 
we cannot stand still. We must con- 
tinue unremittingly in the search for 
authors and papers who have new and 
convincing stories to tell, and that is 
a year-round task, in which our Tech- 
nical Division, which is _ responsible 
for securing and handling papers, needs 
your help. 

Somehow, an impression seems to 
have formed that papers are submitted 
to the Society upon invitation only. 
That is far from being the case. We 
welcome papers pertinent to our field 
from any source, within or without the 
Society. We would appreciate it if you 
would spread that word as widely as 
possible. Emphasize it to your Section 
members, and invite them to submit 
papers. Also emphasize to them, and 


any other prospective authors, the ). 
portance of submitting manuscripts ‘a, 
enough in advance of the prospect y, 
date of presentation to permit reyioy 
by the appropriate Technical Comn it 
tee, possible revision or rewriting a- 4 
result of the review, and final submis 
sion in time for preparation of ; 
prints for the meeting at which 
paper is presented. Point out ti: 
manuscript, illustrations, and drawi 
must be in the prescribed form, sho 
in the instructions sent to authors. And 
be sure to point out that writing a good 
paper always takes more time than 
seems necessary. Anyone planning 
presenting a paper at next year’s Con. 
ference should start work on it Now. 
And all committees, and others inter- 
ested, should start work now. Getting 
up a technical program is a full year’s 
work—it can’t be done in six months, 

Finally, I should like to point out 
that there exists a Committee in the 
Society whose prime concern is the 
welfare of the Sections. That is th 
Sections and Membership Committee: 
and I should like to suggest that you 
form the acquaintance of the members 
of that Committee, particularly the one 
from your area, and that you invite 
him to one of your Sectional meetings, 
to meet your members and discuss the 
questions they have. You will find that 
he has had the benefit of the experi- 
ences of many other sections, as a result 
of his Committee work and that he can 
be very helpful. 


Ne aa 
— @£ - 





Recommended Practices Committee 


September Meeting at Buffalo 


The following is a report on the ac- 
tivities of the Recommended Practices 
Committee of the I.S.A. during their 
meeting in Buffalo, New York, on Sep- 
tember 17, 1950. 

This meeting was by far the most 
successful one that the Committee has 
had to date. 23 members out of a total 
of 25 members for the committee at- 
tended. 

The committee has now assigned the 
following projects which are briefly 
summarized including the status of 
their work. 

RP-1—Thermocouple and Thermocouple 
Extension Wire Standards 

This committee already has published 
a color code and symbol system which 
may be used to identify the various 
types of thermocouple materials that 
are used in industry. It is proposed to 
publish the calibration tables for all 
of the thermocouple materials that are 
commonly used for industry. This 
should be available in the Spring of 
1951. 

RP-3—Head Type Meter Auxiliaries 

This committee has recently been 
organized and proposes to recommend 
methods for fabrication of seal, conden- 
sate, sediment and vent chambers. In 
addition, they will recommend practices 
for the installation of gas and liquid 
purge systems. 

RP-4—Control Valves and Bypass 
Manifold Installations 
The Recommended Practices Commit- 


tee, in conjunction with the National 
Steam Specialty Club, have developed 
a standard face-to-face dimension for 
control valves for the following ratings 
and sizes: 
125 Ib. and 250 Ib. cast iron 
150 Ib., 300 Ib., 400 Ib., and 600 Ib 
standards in steel, sizes from 1% ir 
through 8 in 


This accomplishment is highly signifi- 
cant in the industry, as it can be ap- 
preciated that engineering time will 
be saved. This committee is currently 
working on designs for control valve 
bypass manifold installations and will 
publish their work on this phase some 
time between now and the end of the 
year. This work will be of enormous 
value to industry, since it will simplify 
the number of fittings and valves that 
will be required to fabricate these in- 
stallations. 


RP-5—Flow Plan Symbols 


This committee has published a Rec- 
ommended Practice for instrument sym- 
bols to be used on engineering and in- 
strument flow plans. It is suggested 
that users consider incorporating the 
recommendations into their engineering 
work. 

RP-7—Pneumatic Pressure Tests 

This committee has submitted a re- 
port that will shortly be ready for pub- 
lication. The work covers methods of 
testing pneumatic control systems be- 
fore being placed in operation. A stand- 
ard procedure of this type should be 
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of enormous value to industry on the 
sturt-up of new units. 
> p/’-8—Outside Instrument 
Pyvtective Cabinets 
| This committee has recently been 
’ organized to develop designs of pro- 
tective cabinets. The object is to develop 
a simple design which can be mass pro- 
duced at low cest. 
RP-9—Instrument Tubing 
This committee is making a study of 
new methods for interconnecting pneu- 
matic-operated measuring and control- 
ling devices. 
RP-11—Handling of Mercury 
This committee has prepared a com- 
prehensive report outlining the proper 
methods of handling mercury from the 
standpoint of safety and health. 
RP-12—Instrumentation 
Hazardous Locations 
This committee has recently been or- 
ganized to make a survey of industry 
with the object of simplifying the in- 
stallation of instruments in hazardous 


ee 
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RP-13—Instrumentation for 
Corrosive Services 

This committee is concentrating on 
the methods of making piping hookups 
for materials that are difficult to han- 
dle. 
RP-14—Primary Elements for 
Head Meters 

This committee is preparing a report 
on the correct installation procedure 
to be followed in the installation of 
orifice plates, flow nozzles, Pitot tubes 
and Venturi tubes. 
RP-15—Head Meter Installation, 
Calibration and Piping 

This committee was recently organ- 
ized, and the scope of their work is 
restricted to the measuring device 
which is connected to the primary ele- 
ment. Their work will emphasize some 
of the following: 
nstallation Practices 
Detinition of Pressure 
erminology and Calibration 
Connection and Location 
Protection and Heating 
Meter Support Arrangements, et« 
RP-16—Variable Area Meters 

No appointment has been made for 
a chairman of this committee but at- 
tempts are being made to obtain a 
chairman from among the leading man- 
ifacturers or users of this type equip- 
ment. The scope of their work will be 
similar to RP-15. 
RP-17—Survey Committee on Plant 
Analytical Sampling Systems 


Ratings 
Units 
Size 


Veather 


lr ype 

This committee has recently been or- 
ganized and their work will cover in- 
tallation and methods of obtaining 
amples for industrial type analyzers. 

It will be noted from the above list 
if projects which this main committee 
has undertaken that they have a very 
imbitious program, and considering the 
elatively short existence of the main 
ommittee, namely four years, coupled 
vith the fact that they have already 
ublished several Recommended Prac- 
ices which will be of considerable value 
0 industry, we can look forward to 
urther accomplishment as time goes 
n. 

One further point which is of interest 
is that the Instrument Society of Amer- 








ica now holds an associate membership 
in the American Standards Association. 

Individuals who are interested in 
participating in any of the foregoing 
projects or who desire to comment 
should address the Chairman, Mr. 
W. H. Fortney, c/o Humble Oil & 
Refining Co., P. O. Box 3950, Baytown, 
Texas. HAROLD M. McCARTHY 

Publicity, RPC, ISA 


In The Vernacular 


An American and an Englishman 
were discussing instrumentation with 
the American expounding on “Auto- 
matic Reset.” The Englishman was lost 
and asked for an explanation. After 
hearing the explanation he popped up 
to say: “Oh, you mean a ‘Chase me 
Charlie’.” 


Report by Committee on 


Society Structure and Planning 


Committee: E. G. 
Ralph D. Webb, G. F. Akins, W. G. 


In the President’s Report to the 
Board of Directors, dated August 15, 
1949, page 6, the following assignment 
was presented to the Committee. 

“Study, with recommendations of 
general exhibit policy, taking into con- 
sideration the frequency, locations, 
types of exhibits, as well as administra- 
tion of exhibit policy.” 


Report of Sub-committee 1 


The Instrument Society of America 
has a great opportunity, not only to 
continue the rapid progress already 
made, but to acquaint the process in- 
dustries and others most susceptible to 
profit from the full use of instruments, 
with their continuing development and 
application. 

This can be done by the presentation 
of papers and discussion on all suit- 
able topics and through Exhibitions of 
Instruments and their application to 
uses, and especially to the process in- 
dustries. 

The Sub Committee has reached the 
following conclusions: 

1. Predicated upon there being An- 
nual Meetings of ISA, we recommend 
an Exhibit simultaneously with each 
annual meeting, providing there are 
good programs of technical and other 
appropriate papers, and that each 
meeting is held at a place where ex- 
hibitors will participate and users will 
attend to the extent necessary to make 
such exhibit profitable to all. 

2. That an annual national meeting 
promotes continued interest in the So- 
ciety and makes advances in the art 
available to a great number of inte? 
ested persons over a wide geographical 
area. 

3. Unless exhibits continue to be 
newsworthy, stimulating, and informa- 
tive,—and unless exhibits attract all 
levels of personnel in industry,—and 
unless exhibits contribute sometning of 
value for members to take home with 
them for solving their technical prob- 
lems, these aims may not be realized. 
Such a condition might be detrimental 
to the Society and its members. 

4. There are probably enough com- 
panies in the instrument industry to 
warrant an exhibit on some scale at 
each of the annual meetings. Instru- 
ments, meters, controls, etc. can usu 
ally be exhibited and demonstrated 
with full sized equipment. 

5. Instrument manufacturers should 
not feel compelled to participate an- 
nually unless it is practical and profit- 
able to do so, nor should they feel any 
compulsion to take space in proportion 
to their prestige or volume of business. 

6. Exhibitors are urged by many of 


Bailey, A. E. Tarr, John J. 
3rombacher, A. H. Shafer, Chairman. 


Grebe, Charles H. Colvin, 


the process industries representatives 
to reduce objectionable types of enter- 
tainment to a very minimum, or prefer- 
ably, omit them entirely. 

7. We recommend a Standing Com- 
mittee on Meetings and Exhibits, with 
two Sub-committees, one on Meetings 
and Programs, and one on Exhibits. 

8. Such aims should enable the So- 
ciety to advance satisfactorily within 
these important fields. 

R. D. Webb 

A. E. Tarr 

John J. Grebe 

E. G. Bailey, Chairman 

President’s report io the Board of 
Directors, dated August 15, 1949, Page 
6, the following assignments were pre- 
sented to the Committee: 

“Possibility of increasing Society in- 
come, in addition to assuring financial 
stability under conditions of reduced 
business activity. 

“Consideration of question of Company 
members for the Society, either instru- 
ment manufacturers or users, or both.” 


Report of Sub-committee II 


This Sub-Committee reports prog- 
ress in its work, but is not prepared to 
present a complete report at this time. 
The preliminary report was discussed 
in general committee. To assure clarity 
these assignments are now defined as 
follows: 

“To determine the advisability of ISA 
having Company memberships for In- 
strument Manufacturers and/or Users. 
Means of increasing the financial sta- 
bility of the Society.” 
G. F. Akins 
Charles H. 
A. BE. Tarr, 

The President’s Report to the Board 

of Directors, dated August 15, 1949, 
Page 6, the following assignment was 
presented to the Committee: 
“Review of the entire Society Struc- 
ture with regard to present standing 
Committees, the completeness and suit- 
ability of the definitions of duties for 
these Committees, as well as their al- 
locations to the proper administrative 
division.” 


Colvin 
Chairman 


Il 


This Sub-committee reports progress 
in its work, but is not prepared to pre- 
sent a complete report at this time. 

Discussion in general committee and 


Re port of Sub-committec 


returned to the Sub-committee for 
further study. 

Ralph D. Webb 

G. F. Akins 

E. G. Bailey 


W. G. Brombacher, Chairman 
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Motion of Executive Committee Feb- 
ruary 10, 1950, Page 4, Article 10. 


“The Committee on Society Struc- 
ture and Planning consider the advis- 
ability of establishing geographical 
boundaries for local Sections.” 


Report of Sub-committee IV 


It is deemed inadvisable to establish 
Section boundaries at this time. 

In view of the rapid growth of the 
Society and the consequent formation 
of new sections, fixed boundaries would 
be subject to frequent revision. The 
initial establishment and continued re- 
vision of areas may lead to confusion 
regarding the jurisdiction of sections 
and the equitable affiliation of indi- 
viduals. The present system appears 
to meet the aims of the Society. 

John J. 
Charles 
GC. ¥: 


Grebe 
H. Colvin 
Akins, Chairman 


Motion of Executive Committee June 
19-20, 1950, Page 2, Article 4. 


“The report of the Constitution Com- 
mittee be submitted to the Society 
Structure and Planning Committee for 
study and that a report to the Execu- 
tive Committee be requested by August 
1, 1950.” 

Our report to the President dated 
July 24, 1950 indicated it would be 
impossible to prepare a report to the 
Executive Committee by August 1, 1950 
as requested. 

In general committee September 7-8, 
1950 the following report was unani- 
mously approved: 

It is recognized that the proposed 
amended Constitution represents much 
study and effort. Those responsible are 
to be commended for their work. 

This Committee will use this version 
and feels that it will be very helpful 
as a guide in its study of the structure 
and planning of the Society. 

The forthcoming recommendations of 
this committtee, if accepted, may re- 
quire changes beyond those made in the 
proposed amended version. For ex- 
ample, one present committee assign- 
ment may call for a new type of so- 
ciety membership. Another assignment 
calls for a review of the society struc- 


ture in regard to all standing com- 
mittees and their duties. 
To further the value of this docu- 


ment and to avoid expensive revisions 
and confusion, it is recommended that 
adoption deferred until recommen- 
dations regarding major structure 
changes can be submitted by this Com- 
mittee. 


be 


Motion of Executive Committee July 
28, 1950, Page 2, Article 9 revised. 


“The special report of the Meetings 
and Finance Committees be referred 
to the Society Structure and Planning 
Committee with a letter of transmittal 
by Feeley.” 


In general committee September 7-8, 
1950, the following report was unani- 


mously approved: 
The report of Sub-committee I on 
General Exhibit Policy attached ear- 


ries this subject as far as possible. Ac- 
tion on this report by the Executive 
Committee and/or Board of Directors 
will be required before further action 
can be taken on this question by the 
Committee. 
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Report of Technical Committees Division 


By V. P. ARNOLD O. BECKMAN 


One of the major responsibilities of 
the Technical Committees is the pro- 
curement of papers for the technical 
program for the National Instrument 
Conferences. The details of the tech- 
nical program for the Fifth National 
Instrument Conference, to be held in 
Buffalo, are published in the August 
issue of Jnstruments and need not be 
duplicated here. 

Forty-two papers will be presented, 
distributed among the various groups 
as follows: 
15—Instrumentation for 

D. M. Boyd, Jr., Chairman) 

11 Instrumentation for Testing W. A 
Chairman ) 


Production Processes 


Wild 
hack 
4——Inspection and Gaging—(R. L. Geer, Chait 
man 

Maintenance and Operation L. C. Laird 
Chairman 
6 \nalysis Instrumentation D. J. Pompeo 
Chairman 

Transportation F. H. Catlin, Chairmar 

A preliminary review of the papers 
shows that the technical program for 
the Buffalo meeting will be of high 
quality. The procurement of technical 
papers of merit is a difficult task and 
the Society is indebted to the chairmen 
of the committees listed above for their 
effective efforts in providing the ISA 
technical program for the Buffalo meet- 
ing. 

All of the technical committees have 
carried on their usual organizational 
and functional duties. Items which may 
be of special interest are the following: 


The Recommended Practices Com- 
mittee, under the able chairmanship 
of W. H. Fortney, has continued its 


effective activities. The Instrumenta- 
tion Flow Plan Symbols which were 
described at the last general meeting 
of the Society, have been issued as 
ISA Tentative Recommended Practice 
RP5.1. Much favorable comment and 
some helpful suggestions for future 
modifications have already been re- 
ceived from leading instrumentation 
engineers. 

The committee is working in close co- 
operation with the American Stand- 
ards Association, Anker E. Krogh serv- 
ing as liaison member. 

The committee has revised proposed 
uniform standard face-to-face dimen- 
sions of flanged control valves. The 
recommendations will be published 
soon as RP4.1. 

A new development on which it is 
hoped action will be taken during the 
Buffalo meeting is a proposed sub-com- 
mittee on Telemetering. It has been 
proposed that the Recommended Prac- 
tices Committee establish a sub-com- 
mittee for the purpose, among others, 
of establishing standard terminology 
and definition of terms used in tele- 
metering. The IRE and the AIEE al- 
ready have sub-committees on_ tele- 
metering, and there is, in addition, the 
National Telemetering Forum which 
meets two or three times a year. The 
manner in which the ISA can cooperate 
with these groups most beneficially will 
discussed at the RPC meeting on 
September 17, 1950. 

The Committee on Instrument Main- 
tenance and Qperation, L. C. Laird, 
chairman, in cooperation with the Ni- 


be 


agara Frontier Section Educational] 
Committee, assumed responsibility for 


arranging the Maintenance Clinic 
which will be held on Friday, Saturday 
and Sunday preceding the Buffalo 
meeting. 

The Sub-committee on Instrument 
Mechanic Training, George Larsen, 


chairman, received many requests for 
outlines, tests, etc., on instrument me- 
chaniec training from plant managers 
and supervisors and from instrument 
mechanics seeking self-improvement. A 
Proposed Training Outline has_ been 
prepared and is now being studied in 
detail. The proposal has been made 
that the ISA establish standards for 
instrument technician qualifications, 
but more consideration must be given 
to this proposal before any recommen 
dations will be made. 

My responsibilities as Vice President 
in Charge of Technical Committees will 
terminate following the Buffalo meet- 
ing so I take this opportunity to ex- 
press officially my thanks and appreci- 
ation to the chairmen and members of 
the various technical committees for 
their constructive efforts during the 
past two years. Progress has_ been 
made in organizing and starting the 
activities of the technical committees 
in accordance with the plan which was 
adopted by the Society at Philadelphia 
two years ago. The technical interests 
of the Society have expanded during 
this period, as is demonstrated by the 
diversity of subject matter of the pa- 
pers presented at the National Con- 
ferences. It should be clearly evident 
to all, however, that many fields of in- 
strumentation are presently untouched 
by the Society. If the Society is to 
assume the role which its name im- 
plies, namely THE Instrument Society 
of America, then it should embrace all 
types of instrumentation, including in- 
dustry and science in all branches. It 
would indeed be unfortunate if, merely 
because the initial motivation for the 
founding of the Society arose from 
predominately industrial instrumenta- 
tion, the growth of the Society should 
be retarded and the Society should fail 
to attain its full stature from failure 
to place adequate emphasis upon non- 
industrial instrumentation. It is my 
hope that future vice presidents in 
charge of technical activities, whoever 
they may be, will concur in this view 
and will constantly endeavor to extend 
the Society’s influence into all field 
of instrumentation. 

As the Society grows it will be nec 
essary to make changes from time to 
time in its organizational structure. 
This is particularly true for the tech 
nical division. It should be recognized 
that the present arrangement of nin¢ 
technical committees is a temporary 
one. As the Society’s interests expand 
and as experience is gained in the han- 
dling of the technical activities of the 
Society it must be expected that new 
committees will be required and that 
the technical committee structure will 
need to be revised from time to time 
An example of the possible need for 
revision is the present indefinite status 
of the Committee on Education. This 
technical committee is at present inac- 





“tive be 
Beduc ath 
S func tio! 
© whethe! 
| of the 
nical ec 
lem ha: 
Fe Structu 
mit is he 
a dation 
> Commit 
A A ¢0! 
Pning te 
F Techni 
Confer 
F holds t 
 invitat 
4 and su 
> vance 
p prints, 
| arrang 
e sion. 
» quirem 
3 other s 
a of pre 
- gramm 
F and th 
© Techni 
- membe 
benefit 
» develo} 
i objecti 
e if deat 
F Some 
prepri 
© to dir 
© techni 
s The 
4 of the 
in det 
ture |} 
instru 
mittee 
to this 
as pc 
which 
and ce 
bers i 


the b 





Dear 
\ 
servic 
the S 
Some 
activi 
ur n 
for y 
I 
whetl 
local 
empl 
Key | 
men, 
muni 
Fort; 
{ 

you. 
help 
S We 
chair 
amy 
Lo er 
iard 
nsis 
non 








$101) 


cational 
ility or 


is been 
died in 
1 made 
rds for 
-ations, 
e given 
mmen 


esident 
2es will 
» Meet- 
to ex- 
ppreci- 
bers of 
es for 
lg the 
; been 
1g the 
nittees 
*h was 
lelphia 
terests 
luring 
by the 
le pa- 
Con- 
vident 
of in- 
uched 
is to 
e im- 
ociety 
ce all 
ig in- 
es. It 
lerely 
r the 
from 
enta- 
hould 
1 fail 
Lilure 
non- 

my 
s in 
ever 
view 
‘tend 


jield 


nec 
e to 
ture. 
ech 
lized 
nine 
rary 
and 
1an- 
the 
new 
that 
wil) 
me 
for 
itus 
“his 
lac: 








‘tive because of doubt as to whether 
Jeduational activities should be the 
function of a separate committee or 

whether educational activities are part 
“” f the duties of each of the other tech- 
j ‘nical committees. This perplexing prob- 
Bem has been referred to the Society’s 

P Structure and Planning Committee and 

it is hoped that a guiding recommen- 

‘dation will be forthcoming from the 
Committee in the near future. 

’ A controversial issue which is begin- 
F ning to develop is the nature of the 
' Technical Program of the National 
' Conference. One school of thought 

‘holds that the papers should be mainly 
‘invitational and should be completed 
- and submitted several months in ad- 
' vance of the conference so that pre- 

- prints, program details, ete., can be 
' arranged with the minimum of confu- 
q 
* sion. Papers failing to meet this re- 

F quirement would not be accepted. An- 
| other school of thought holds that ease 
| of preparation of preprints and pro- 
E + gramming is of secondary importance 
and that the primary objective of the 

| Technical Conferences is to give ISA 
4 members attending the conferences the 
> benefit of hearing of the most recent 

' developments in  instrumentation—an 
’ objective which cannot be accomplished 
if deadlines are set months in advance. 
Some even question the advisability of 

preprinting because this practice tends 
to diminish the value of attendance at 
technical sessions. 





The nature of the technical sessions 
» of the Society 
e in determining the growth and the fu- 


will be a large factor 
ture prestige of ISA in the fields of 
instrumentation. The Executive Com- 
mittee should devote much thought 
to this vital matter and should, as soon 
as possible, establish broad policies 
which will end the present confusion 
and controversy and will unite all mem- 
bers in their sincere efforts to further 
the best interests of the Society. 


Report of the 


Membership Relations Division 


By 


1. Historical Committee— 

Chairman S. W. Prince 

A brief history of the I 
completed about a year ago is being 
revised and enlarged slightly by Dick 
Rimbach, and is to be made available 
in an early issue of the Journal. The 
Historical Committee continues with 
the assignment of preparing a detailed 
history of the Society to cover its first 
five years of operation. 


SA that was 


2. Coordinating Committee 


Chairman E. S. Lee 

This Committee stands ready to aid 
any ISA Committee in contacts or liai- 
son of any sort with other technical 
sccieties. It has had no special activ- 


ities during the year to be reported. 
Advisory Council 
The Advisory Council has been an 
inactive standing committee since the 


start of the Society; there is no present 

expectation of activating it. 

4. National Defense Committee— 
Chairman R. L. Goetzenberger 
There was little activity possible for 

this Committee until Mr. Symington’s 

appointment as chairman of the 

‘ R. B. and the real activation of 

Board. At the present time there 

be seen an accelerated activity in 


this 


can 
instrument job classification descrip- 
tions for use in deferments, etc. 


5. Instrument Manufacturer's Commit- 
tee—Chairman R. E. Olson 


Open Letter to ISA Members 


Dear Member: 


What have you done in your 


local 


Section last year in offering Society 


services to your employer? Many of us owe our employers thanks in the name of 
the Society for considerable help. Some of them pay our way to Society meetings. 


Some buy Society publications. 
activities. Some give 


our meetings and give us personal backing there. 


for your own employer? 


Some give us time during the day 
us stenographiec and secretarial help. 


for Society 
even come to 
Section done 


Some 
What has your 


Has it appointed an employment committee chairman so that your employer, 


whether instrument user, instrument 


local help in securing from our National Employment Office names 


employees? Twenty Sections have not. 


manufacturer, or instrument seller, has 
of eligible 
Has your Section compiled a list of the 


key personnel in the area with direct responsibility for piconet instrument 
men, thus allowing a new and perhaps extremely capable man entering a com- 


munity to offer 
Forty-five Sections have not. 


his services to your employer 


and strengthen your organization? 


One of these days your employer may want to select a good’ assistant for 
you. Insist on there being an employment committee man in your area who can 


help in this mission. Cy Goldcamp, 
s waiting for twenty letters giving him 


chairmen to automatically become members of the National Committee. 
letters saying that your local Section has started 
He and others have worked and worked 
Why don’t you insist on his working harder by 


amp is waiting for forty-five 
to compile a list of eligible employers. 
iard on employment activities. 


National Employment Committee Chairman 
the names of local employment committee 


Cy Gold- 


nsisting in your Section that the sixty-five letters are written to him in the next 
nonth ? 


Very truly yours, 


INSTRUMENT SOCIETY 
NELSON GILDERSLEEVE, 


OF AMERICA 


Vice President 


Membership Relations Division 





V. P. NELSON 


GILDERSLEEVE 

R. E. Olson has recently accepted 
chairmanship of this committee, whose 
job it is to advise the Society upon 
questions of policy relating to the in- 
strument industry and on methods 
whereby the Society can contribute to 
solutions of problems of training, 
placement, public information, stand- 
ardization, and technical research, to 
the mutual benefit of industry and so- 
ciety. Other problems referred to the 
Committee are the local exhibits that 
are springing up in many areas with 
fees charged to the exhibitors, regional 
maintenance clinics which take man- 
power from the instrument manufac- 
turing companies, and slide films of the 
ISA exhibit similar to the one from St. 
Louis, for which the exhibitors were 
charged for participation. 

6. Employment Committee 

Chairman C. F. Goldecamp 

The Employment Committee has 
been very effectively run since its in- 
ception by C. F. (“Cy”) Goldcamp. 
Very soon after last year’s St. Louis 
meeting, the committee formulated and 
distributed “Procedure for Operation 
of the Employment Committee” to all 
Sections. The following are given as of 
Sept. 1, 1950: 

Thirty of our fifty-two sections have 
appointed their own Employment Com- 
mittee chairmen to serve on the Na- 
tional Employment Committee. This is 
a good improvement over September 
1949 though still a rather poor showing 
after the consistent requests of Cy 
Goldcamp to the sections to appoint a 
member of the National Committee. As 
of the same date, there were forty- 
eight registered applicants in three dif- 
ferent classes. During the previous 
year, eighty-two positions have been 
announced in the Journal and 346 ap- 
plications have been received. The av- 
erage “applications for position” index 
shows a steady decrease in men seeking 
employment. Of the eighty-two  posi- 
tions listed, sixteen were filled by ISA 
members through the Employment 
Service and five by non-members 
through the Employment Service, four 
by non-members through an agency 
other than the Employment Service. 
19 prospective employers called at the 
office and secured 11 men through the 
use of the Employment Service File of 
applicants. 

The one special activity of 
ployment Committee during the past 
year was an endeavor to compile a 
master list of employers of instrument 
men. The response of our sections to 
this endeavor has been poor, but a few 
have made an all-out effort to cooper- 
ate, and to date the Employment Com- 
mittee has a list of over three hundred 
names of individuals who are directly 
responsible for the employment of in- 
strument men. 


the Em- 


Sections and Membe rship Committee 
Chairman M. S. Jacobs 

Shortly after the St. Louis meeting, 

a rearrangement of the Committee was 

completed in order to put the Canadian 

sections together under one committee 
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member. New sections chartered dur- 
ing the year are Wilmington, Central 
New York, Panhandle and Toledo. The 
Sections committee renders consider- 
able service in this activity. Work has 
been done to help reactivate the New 
Orleans Section and work is very defi- 
nitely needed in South Bend, North 
Texas and a few others. 

It is hard to point to specific major 
achievements of this committee, aside 
from new sections and an increase in 
national membership since it is a serv- 
ice committee on the alert to help sec- 
tions which are in trouble and sections 
looking for new ideas. It serves in the 
background, giving considerate help to 
Sections frequently, without being able 
to take special credit. 

The “Manual of Conduct of the Chi- 
cago Section” was recently distributed 
to each Section. The work behind it 
and the success of the Chicago Section 
in operating with it should label it as 
a “must” for discussion in every sec- 
tion. 


7. Program for the Year Ahead of the 
Membership Relations Division 


Let it be emphatically stated first 
that neither individual sections nor the 
National Society are looking for in- 
crease in membership for the sake of 
bigness only. Where there are instru- 
ment men and instrument engineers 
who are not being serviced by other 
societies or can be serviced by the ISA 
to the individual’s benefit, then the ISA 


is anxious, of course, to increase its 
growth and to render more service to 
more people. 

A local Technical Committee struc- 
ture has been fully tried in one section 
and partially tried in others to the 
great benefit of the section and pleas- 
ure of the members. The Sections have 
given good programs and many pro- 
grams; Chicago had 18 last year to 
satisfy its membership. Most sections 
have not followed suit or tried to fol- 
low suit. Therefore, I propose that next 
year the theme of each section ought 
to be KNow YouR MEMBERS BETTER. 
This involves a thorough analysis of 
the present membership and of the 
potential section membership. 

To those sections who claim that they 
are presenting programs according to 
the needs of their members, the formu- 
lation of the technical committee set-up 
in the local section and the assignment 
of programs to these committees will 
strengthen the section’s faith in its own 
action and give greater opportunity 
for the individual member to partici- 
pate in the field or fields in which he is 
most interested. Not only should the 
actual program material be studied, 
but also the level of technical presen- 
tation of each and every paper. There 


are many variables which can _ be 
worked out if there is adequate man- 
power in local technical committes. 


“Know Your Members Better,” and be 
sure you give them what they really 
want. 


Interim Report of Operating Division 
From September 1949 to September 1950 


By PORTER HART, V. P. Supervising Operating Division 


1. Constitution Committee 


At the meeting of the Executive Com- 
mittee of the ISA held in Chicago on 
February 10th, 1950, J. B. McMahon 
was appointed the new Chairman of 
the Constitution Committee in order to 
expedite the work of getting the Consti- 
tution in shape to submit to the Board 
of Directors of the Society in Septem- 
ber. Members of this committee are 
C. C. Vogt, Washington Section; G. A. 
Ehly, Philadelphia Section; R. Roberts, 
New Jersey Section; J. Johnson, Phila- 
delphia Section. Also assisting this com- 
mittee were the Executive Committee 
and Executive Committee’s past mem- 
bers. 

The Constitution Committee’s work 
since this date has been reviewed at 
the Executive Committee Meeting in 
Detroit, July 28th. It was agreed that 
the Constitution, with a few minor 
changes, would be ready to be turned 
over to the Structure and Planning 
Committee and to be presented to the 
ISA Board of Directors in September. 
The work of the past Constitution Com- 
mittee headed by Mr. Rieger, was very 
helpful to the new Constitution Com- 
mittee in that they had done some of 
the background work. It is very urgent 
that the affairs of the Instrument So- 
ciety be straightened out so it can op- 
erate on a more legitimate basis. 


2. Finance Committee 


The Executive Committee was 
brought up to date on this committee’s 
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activities in their meeting in Detroit, 
July 28th, through a report made per- 
sonally by Mr. George R. Feeley, Chair- 
man. In the report of this committee a 
few minor changes were recommended 
and Mr. Feeley will make these changes 
and have the report in its final form 


by August 15th, covering the 1951 
Budget. 
3. Publications Committee 

The Publications Committee (L. H. 
Allen, Chairman) has been in an un- 
certain position for some time. The 


Preliminary Report on the ISA Jour- 
nal prepared by L. H. Allen was pre- 
sented personally on June 15th at the 
Executive Committee Meeting in Hous- 
ton, Texas. At this time Mr. Allen was 
requested to submit suggestions for 
members of this committee and to make 
some revisions so his report could be 
submitted for final approval. 

In Mr. Allen’s report he suggested 
that the first page of the ISA Journal 
should have a cover in color showing 
the ISA symbol with the National Of- 
ficers and ISA Committee Chairmen 
along with a Table of Contents for 
the particular issue. The Instruments 
Publishing Company has agreed to 
furnish this gratis for the remainder of 
the current year, but if it is to be 
continued funds will have to be sup- 
plied for this addition. 

It is the feeling of Mr. Allen and the 
Executive Committee that should the 
ISA decide to publish their own journal, 


it would be necessary for $80,0() 
$100,000 be set aside for that pw 
A good proportion of this sum y 
be spent without return during 
planning period of six months t 
year, which time would be req) ire; 


v 
)08€ 


vuld 


the 


to set up the organization necessay, ff 


to operate such a publication. 


4. Meetings Committee 


At the Executive Committee me: 
of February 10th, 1950, in Chicago, 
Executive Committee resolved that 


Board of Directors of the Society shoul; i 


place in the hands of its Executiy 
Committee the determination of loca 
tions for future National Conferences 
and Exhibits. This proposal is consid. 
ered necessary to permit forming 4 
long-range meetings policy. To follow 
up the advisability of this chang: 


was proposed that the Meetings and Fi. 4 


nance Committees get together in con. 
junction with the Exhibit Manager and 
make a report as to the aspects of 
future Conferences and Exhibits, pri- 
marily to select a sight for ’52, and th 
future locations which will be to th 
best interest of the ISA, both financial); 
and according to estimated attendance 
The Executive Secretary prepared a 
chart showing the possibilities of suc. 
cessful meetings in fourteen differen: 
cities. This report was reviewed by 
the Meetings and Finance Committees 
and they have presented a_ proposed 
schedule for the Society to establis 
a five-year program between New York, 
Philadelphia, Cleveland and Chicago, on 
the 5th year meeting’s site to be de- 
termined at a location which will be t 
the best interests of the Society. Th 
Executive Committee recommends that 
the ISA Board of Directors place int 
its control the selection of locations 


for the National Conference and Fx- 


hibit. 
W. H. Fortney and the Housto: 


Section have been very active in mak- 
1951 Con- 
ference and Exhibit and an announce- 


ing arrangements for the 


ment luncheon was held in Houston in 


June, in which approximately 100 Gulf 


Coast executives attended to make pub 
lic our plans for the 6th National In 


strument Society Conference and Ex- 
hibit, which will be held in Houston in 


1951. 
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Five thousand members of the In- 


. strument Society of America in 1951. 


This is the membership goal for the 
Fifth Anniversary of the Society, which 
is in April 1951. 

Membership now totals 4382, so that 
to reach our objective we must add 618 
new members in the next six months, 
or only two members per section per 
month. 

618 new members in six months 
means 103 a month. Therefore if only 
a small portion of our present mem- 
bership takes an active interest in the 
campaign, we will reach our objective. 
If a large proportion gives its services, 
we will go over the top in less than 
three months. Surely every member 
knows at least one individual who, if 
properly approached, will make a val- 
uable addition to our membership and 
will also reap the many benefits which 
ISA members receive. 

The first step in this campaign has 
been started by M. S. Jacobs, Chair- 
man of the National Membership Com- 
mittee. He is asking the 52 local Sec- 
tions to take a census of all instrument 
engineers and instrument men in their 
respective geographical areas. ‘“Miff” 


REGIONAL MEETINGS 


New Jersey Section, April 3, 1951 
Essex House Hotel, Newark, N. J 
“Panel Board Design" 

The symposium will develop the “philosophy” 
of panel board desien by speakers from various 
industries: process industry; utility, both steam 
generator and electric; aircraft test and oper- 
ating panels; panel economics from fabricators 
point of view. 

Symposium starts at 2 P.M. and will resume 
after dinner in the evening. 

W. D. Archibald, 605 Westminster Ave., Eliz- 
abeth 3, N. J. Secretary, ISA New Jersey 
Section. 

oO 
New York Section, January 26-27, 1951 
Hotel New Yorker, New York City 
“Process Control” 

General Meeting from 9:00 A.M. to 5:00 P.M. 
anuary 26th and on the 27th there will be a 
display and discussion by manufacturers of in- 
struments and equipment used by industry in 
process control. There will be a dinner on Fri- 
day evening. 

C. J. Zellner, 708 First Avenue, New York 

we F. 


oO 
Pittsburgh Section jointly with the Carnegie 
stitute of Technology, Electrical, Mechanical 
nd Metallurgical Departments, March 
51. Roosevelt Hotel, Pittsburgh, Pa. 
“Instrumentation For Metals Industry” 
Primary aims of this conference are to point 


28-30, 


p the rapid advances in instrumentation tech- 
and to the 
odern instrumentation as a means of increas- 


iques demonstrate advantages of 


g production, reducing costs and improving 
roduct quality. 

Following Pittsbureh Local Sections are co- 
perating: ACS, AIEE, AIME, ASME, ASM, 
STE, ASTM, and the AWS. 

L. L. Susany. Carnegie Institute, 1400 Forbes 


St., Pittsburgh, Pa. 


THE SECRETARY’S 
PAGE 


Richard Rimbach 


Fifth Anniversary Membership Campaign 


Jacobs is also asking local Sections 
to organize membership committees on 
a larger scale than ever before. Such 
committees should be large, with one 
committee member on the staff of each 
employer in the area. 

The National Membership Committee 
will meet with the local Section mem- 
bership committees and offer any as- 
sistance in meeting our membership 
goal. At these meetings there will be 
an interchange of information in regard 
to membership solicitation methods 
that have been found effective. 

The declared goal can and will be 
reached if every member does his part. 
If you are not serving your Society 
in some official capacity, here is an ex- 
cellent opportunity for you to do some- 
thing to advance the status of instru- 
ment men. Who among your associates 
and friends are not members now? 

START SELLING THEM TODAY. 


TEN WAYS 
TO KILL A SOCIETY* 


(National or Local Section) 


1. Don’t come to the meetings. 

2. But if you do come, come late. 

3. If the weather doesn’t suit you, 
don’t think of coming. 

4. If you don’t attend, find fault with 
the work of the officers and other mem- 
bers. 

5. Never accept an office, as it is 
easier to criticize than to do things. 

6. Nevertheless, get sore if you are 
not appointed on a committee, but if 
you are, don’t attend the committee 
meetings. 

7. If asked by the chairman to give 
your opinion regarding some important 
matter, tell him you have nothing to 
say. After the meeting tell everyone 
how things ought to be done. 

8. Do nothing more than is abso- 
lutely necessary, but when other mem- 
bers roll up their sleeves and willingly 
and unselfishly use their ability to help 
matters along, howl that the associa- 
tion is run by a clique. 

9. Hold back your dues as long as 
possible, or don’t pay at all. 

10. Don’t bother about getting new 
members, let the other fellow do it. 


‘The ISA Bulletin, 
Publication 


‘Reprinted from Septen 


ber, 1950 Aruba Section 


Houston Instrument Convention Committee Organizes 





At a meeting of the Houston Section 
Committee of the Instrument Society 
of America on October 10th plans were 
discussed for the Sixth National Instru- 
ment Conference and Exhibit to be held 
in the Sam Houston Coliseum, Septem- 
ber 10-14, 1951. 

The following were present: Seated, 
left to right: Dale Mattix, Cities Serv- 
ice Corn., Lake Charles, La.; C. R. 
Miller, General Tire and Rubber Co., 
Baytown, Texas; M. J. O'Neal, Shell 
Oil Co., Houston, Texas (President, 
Gulf Coast Spectroscopic Group); C. W. 
Bates, Humble Oil & Refining Co., Bay- 
town, Texas: Prof. G. L. Farrar, De- 
partment of Chemical Engineering, 
A & M College of Texas; (Chairman 
of Steering Committee for Symposium 
on Instrumentation for Process Indus- 
tries); M. K. Anderson, Carbide and 


City, 
Texas; W. H. Fortney, Humble Oil & 
Refining Co., Baytown, Texas (Chair- 


Carbon Chemical Co., Texas 


man Houston LS.A. 1951 Convention 
Committee); Paul H. Buehner, Conven- 
tien Manager, Houston Chamber of 
Commerce. 

Standing (left to right) are: W. B. 
Rawson, Vice President, Maintenance 
Engineering Corp., Houston, Texas; 
4. Costa, Westcott and Greis, Houston, 
Texas; R. E. Hanson, Leeds and North- 
rup Co., Houston, Texas; E. E. Kleir, 
Fexboro Co., Houston, Texas; R. L. 
Nichols, Magnolia Petroleum Co., Beau- 
mont, Texas; C. L. Garner, Garner In- 
strument Co., San Antonio, Texas; L. C. 
Books, Shell Oil Co., Houston, Texas; 
I. K. Farley, Brown Instrument Div., 
Houston, Texas; Richard Rimbach, Ex- 
ecutive Secretary, I.S.A., Pittsburgh. 
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A New Local Section Publication 


At the right is an illustration of the 
front cover of the first issue of the 
new publication of the Cleveland Sec- 
tion, the ISA Bulletin. The Bulletin is 
the newest addition to the family of 
eight multiple-page publications issued 
by local Sections of the Society. The 
seven other Sections who publish such 
a pamphlet are the Aruba, Chicago, De- 
troit, New York, Niagara Frontier, 
Pittsburgh and Washington Sections. 

The Cleveland Bulletin measures 5.5 
by 8.5 inches, is printed on slick paper, 
runs to 8 pages and achieved a circula- 
tion of 500 with the first issue in Sep- 
tember of this year. The first two is- 
sues each contained 2.5 pages of adver- 
tising, the final goal being 4.5 pages in 
an 8 page issue. Present editor of the 
Bulletin is J. C. Moise of the Case 
Institute of Technology. 

In addition to running two full page; 
per issue announcing the coming mee - 
ing and giving detailed speaker anJj 
subject information, a title page has 
appeared listing the Section Officers, 
the Standing Committee Chairmen an 





ISA 
EMPLOYMENT SERVICE 











Forward your letter to INSTRUMENT 
SOCIETY OF AMERICA, 921 Ridge 
Ave., Pittsburgh 12, Pa. 


SENIOR DRAFTSMEN, DESIGNERS, CHECK- 
ERS (11 Openings) for Instrument Piping Div. 
of large corporation. Must have not less than 
six years experience in instrument piping fie!d. 
Give complete details of background, education 
and experience in first letter. All transportation 
costs will be refunded to those invited for inter- 
view and living at a distance of more than fifty 
miles from New York. Transportation costs will 
cover moving and household possessions of suc- 
cessful applicants. Location N. Y. City. Box 389. 


INSTRUMENT ENGINEER, Education B. S. in 
Mechanical or Chemical Engineering preferable 
but not mandatory. Training and experience 
must be such as to qualify applicant to select 
proper process units for maintaining 
proper conditions of temperature, pressure, flow, 
etc.; for optaining bids; 
analyze bids and select suppliers; make layout 
arrangements of units. Wide knowledge required 
of process principles and operations; types and 


control 


write specifications 


makes of instruments and instrument control 
theory and applications. Location Pittsburgh, 
Pa. Box 390. 


DEVELOPMENT ENGINEER. Exce'lent oppor- 
tunity open with nationally known manufacturer 


of temperature and pressure responsive instru- 
ments. Should have either M. E. or E. E. de- 
gree; experience with Bourdon tubes and 


diaphragms desirable. Give full details of back- 
ground in first letter. Location Milwaukee, Wis. 
Box 391. 


CONTROL VALVE DESIGNER preferably 
young graduate engineer with some related ex- 
perience. Exceptional opportunity to grow with 
progressive nationally-known company. Location 
Hamilton, Ohio. Box 392. 


MECHANICAL DESIGN ENGINEER. Drafting 
board work involving the design of new mechan- 
ical and electromechanical instruments. Thor- 
ough understanding of the application of smal! 


gear trains, motors, levers and associated com- 
ponents required. Preferably college graduate 
with Engineering Degree. Location Baltimore, 
Md. Box 393. 


Page 1184—IJnstruments—Vol. 23 








SEPTEMBER MEETING 


WEDNESDAY, SEPTEMBER 27, 190 


| The Clevetand Engineering Seciety 


STRAIN GAGES 


PRANCIS G. TATNALS 


INSTRUMENT SOCIETY 
OF AMERICA 
Cleveland Section 


~ THE 





PROJECT ENGINEER experienced in the de- 
sign of mechanical and electromechanical meas- 
uring instruments. Give details of experience 
in first letter. Location Baltimore, Md. Box 394. 
PHYSICIST with Masters Degree and preferably 
Ph. D. degree for development work principally 
in the fields of humidity and temperature meas- 
urements. Should have several years experience 


in industrial work. Location Baltimore, Md. 
Box 395. 
INSTRUMENT ENGINEERS (three) engineer- 


ing graduates with experience that would qualify 
for one or all fields of hydraulic, electronic and 
mechanical instrumentation. Salary approxi- 
mately $500.00 per month depending on qualifica- 
Location New Jersey. Box 396. 

ENGINEER age 25 to 40 with car to 
Western New York State doing sales 
application engineering work for established 
of pressure and temperature indicators 
Sales experience necessary, in- 
Box 397. 


with 


tions. 


SALES 
travel 


line 
and controllers. 
strumentation background desirable. 
INSTRUMENT MECHANICS 
perience in maintenance, repair and installation 
of hydraulic, electronic and mechanical instru- 
ments. Rate $2.00 hr. Give details of exner'ence 
in first letter. Location New Jersey. Box 398. 


INSTRUMENT MAN must be First Class and 
thoroughly familiar with installations, 


(two) ex- 


repairs, 


and trouble shooting of refinery instruments 
and controls. Steady employment, some shift 
work. Location New Jersey. Box 399. 


INSTRUMENT MECHANIC must be thoroughly 
experienced in repair and maintenance of in- 
struments in chemical plant. Give details of 
experience in first letter. Location Akron, Ohio. 
Box 400. 


INSTRUMENT MECHANICS field jobs, instal- 
lation, calibration, maintenance, and repair of 
pyrometers, meters and gages (mechan‘cal, elec- 
tric and electronic) utilized in high pressure 
refinery. Rates $1.97 to $2.26 per hour. Location 
Eastern Pennsylvania. Box 401. 

CHIEF INSTRUMENT ENGINEER to head 
Instrument Dep't of Alcohol Plant now prepar- 
ing to commence operations. Must be experi- 
enced in process instrumentation. Instruments 
consists of 70 recorders, flow meters, flow con- 
trollers, level indicators, pH meters, etc. Make 
of instruments are Bristol, Taylor, Brown, Leeds 
& Northrup and Foxboro. Give complete details 
of education and experience in first letter. Lo- 
cation Omaha, Nebraska. Box 402. 


the Technical Subcommittees with their 
Chairmen. A complete Section m:». 
bership list was published in the Sp. 
tember issue and a Section Employm nt 
Committee Report appeared in the ‘)c- 
tober issue. 

Concerning the Employment Com. 
mittee—space is available in the By 
letin for this committee to run notices 
of positions available or positions 
wanted. This service will be free of 
cost to members of the Section or to 


any company in the Cleveland area 
seeking instrument men. 
As E. C. Baran, President of the 


Cleveland Section, wrote in “The Presi- 
dent’s Message” in the first issue: “This 
publication indicates progress is being 
made in our attempt to provide greate: 
benefits for our membership. We have 
a means of keeping the membership 
informed as to the progress of its So- 
ciety. Thanks are certainly due those 
members who gave, and will give, s 
unselfishly of both time and effort to 
make this JSA Bulletin a reality for 
the good of the entire Section and the 
Society.” 





PROFESSIONAL VACANCIES 


The U. S. Naval Ordnance Test Sta 
tion, Inyokern, California has  an- 
nounced vacancies as listed below. 

For Application Forms and informa- 
tion write to J. B. Hamilton, Head, 
Professional Placement Branch, U. S 
Naval Ordnance Test Station, Inyok 
ern, China Lake, California. 


PHYSICIST GS-11, $5400/annum. Position: In- 
strument Development, Test Department. Duties: 
the theoretical design and 


wide variety of specialized 


Responsibility for 
development of a 
photographic and optical equipment and instru- 
mentation. Requirements: Degree in Physics and 
several years experience in specialized design 
and development and instrumentation. 
ELECTRONIC ENGINEER GS-12, $6400/annum 
Head of Radar Section, Metric Elec- 
Branch, Instrument Operations, Test 
Dep't. Duties: Responsible for all aspects of 
radar operation on ballistics ground ranges 
Design and development of electronic instru- 
ments and equipment. Requirements: Thorough 
background in radar. Working knowledge of 
photography, physics and general engineering 
ELECTRONIC ENGINEER GS-11, $5400/annum 
Position: Test Department, Instrument Oper 
ations, Metric Electronics. Duties: Group leader 
for research, design, development and operation 
of electronic devices for use in Telemetering, 
Doppler, Magnetic Pick-up, and Guided Mis 
siles. 

ELECTRONIC ENGINEER GS-11, $5400/annum 
Position: Instrument Development, Test Dep't 
Duties: Task supervisor of specialized Radar 
problems in a scientific research program. In 
cludes coordination of the effort of several 
scientific task groups in varied phases of elec 
tronic test and development work. Requirement 
Several years experience above B. S. Degree in 
the technical field as well as ability to evaluate 
and direct a scientific test and development pro 
gram. 

ELECTRONIC ENGINEER GS-9, $4600/annum 
Position: Instrument Operation, Test Dep't. 
Duties: Electronic research and development in 
the field of measurement. Requirements: B. S 
Degree in electrical or electronic engineering 
with at least 2 years experience in the field. 


Position: 
tron‘cs. 
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Section Secretaries, Meeting Data and Programs 








| AKRON 





Fred Appel, 932 Columbia Ct. Barberton, 
Ohio. Tel: SH 3440 

Fourth Tuesday, Meeting at 7:30 P. M., Akron 
Y.W.C.A. 

Nov. 28, “Principles of Automatic 
ISA color and sound film by G. 
J. Kowalski, Eastman Kodak Co. 


ALBUQUERQUE 


Control,” 
F. Akins, 


Eb. J. Burda, Sandia Corp., P. O. Box 5800, 
Albuquerque, N. Mex. 

First Monday, Meeting at 8:00 P.M., Science 
Lecture Hall, Univ. of N. M 


ARUBA 


K. H. Walker, P. O. Box 389, c/o Lago Oil 


& Transport Co., Ltd., Aruba, N.W.I 
First Tuesday, Meeting at 7:15 P. M., Engr’s 
Club. 
ATLANTA 
H. Kockritz, Fischer & Porter Co., 84 Peach- 
tree St., Atlanta, Ga. Tel; CY 1269 
Fourth Monday, Meeting at 7:45 P.M., Ga. 


Institute of Technology. 
BALTIMORE 
W. A. Dickinson, 2716 Dunbrook Ct., 
22, Md. Tel. Dundalk 2272J 
Second Friday, Meeting at 8:00 
Club of Baltimore. 


Jaltimore 


P.M., Engr’s 


BATON ROUGE 
John Q. Bass, 1517 Longwood Dr., Baton 
Rouge. La. Tel: 38-0283 
Meeting monthly, no definite time, L.S.U. 
Physics Bldg 
BOSTON 
Stephen FE. Lord, 60 Braintree Ave., Quincy 69, 
Mass. Tel: MA 9-1066 


Last Wednesday, Dinner at 6:30 P. M., Meet- 


ing at 7:00 P.M., 99 Club, 99 State St. 
CALIFORNIA 
D. C. Duncan, Helipot Corp., 916 Meridian 
Ave., S. Pasadena, Calif. Tel: SY 4-8489 


Seeond Wednesday, Dinner at 6:30 P. M. Meet- 
ing et 8:00 P.M., Carolina Dines. 
CENTRAL ILLINOIS 
Thomas A. Carroll, 721 Hurlburt St., 
Ill. Tel.: Peoria 4-8909 
First Wednesday, Dinner 
ing at 7:20 P.M 
CENTRAL INDIANA 
Richard F. Rieman. 
apolis, Ind. Tel. CH 
First Tuesday, Meeting at 7 


CENTRAL NEW YORK 


Peoria 6, 


at 6:30 P.M., Meet- 


Euclid St., Indian- 





7:30 P. M 


Karl W Robertson, Minneapolis-Honeywell 
Reg. Co., 121 W. Onondaga St., Syracuse, 
New York 


CHARLESTON 


Clayton A. Williams. 303 E. 9th St., Belle, 
W. Va. Tel: 927871 
First Monday, Dinner at 6:15 P.M., Meeting 
at 8:00 P.M.. Kanawha Hotel 
Dec. 4, “Principles of Automatic Control,” 
ISA color and sound film by G. F. Akins, 
J. Kowalski, Eastman Kodak Co 
CHICAGO 
Floyd E. Ertsman. Rm. 1420 Fisher Bldg., 212 
S. Dearborn St., Chicago 4, Ill. Tel 
WE 9-0686 


Monday, Meeting 


at 8:00 P. M 


Dinner at 6:30 P. M., 
Shoreland Hotel 





Dee. 4, Subject “Control Theory,” N. B. 
Nichols U. of Minnesota. 
1 cational Series on Pyrometry at Chicago 
“Voes ational School : 
v. 27, “Electronic Potentiometers—-No. 2.” 
Des 11, “Calibration Methods.” 
CHINA LAKE 
A. H. Staud, 1004 Michelson Lab., USNOTS, 
China Lake, Calif. Tel: 77882 
Fourth Thursday, Meeting at 8:00 P.M 
Michelson Lab, USNOTS 
( a INNATI 
W. Greene, 181 Market St.. Aurora, Ind 


tine Monday, Meeting at 8:00 P.M., Eng’r 


Society Has 


CLEVELAND 
A. E. Ehrke, 1732 Fast 291st St Wickliffe 
Ohio. Tel: WI 3-103¢ 
Fourth Wednesday. Dinner at 6:30 P.M 
Meeting at 8:00 P.M., Cleveland Eng’r 
Society, E. 19th St 
OLUMBUS 
, See» Myers, ‘ Battelle Memorial In- 
stitute, 505 King Ave., Columbus, Ohio. Tel 
UN 3191, Ex. 248 


Third Thursday, Meeting at 8:00 P.M., Battelle 


Auditorium 
UMBERLAND 
Clyde Babst, 22 

Tel: 583-W 


Tuesday after 


5 Cecilia St., Cumberland, Md 


Fourth Monday, Dinner at 


6:30 P.M., Meeting at 8:00 P.M., Algonquin 


Hotel. 
Nov. 28: “The Saunders Type Valve,” R. J. 
Kidde, Hills McCanna Co., Chicago, Ill. 
DETROIT 
A. W. Brueckner, 5556 S. Clarendon Ave., 
Detroit 4, Mich. Tel: TYler 6-9511. 


Third Tuesday, Dinner at 6:30 P.M., Meeting 
at &:00 P.M., Rackham Bidg. 
Nov. 21, Subject: “‘Temperature Measurements 


in Test Dynamometers.”’ 
Dec. 18, Social Meeting 
EASTERN NEW YORK 
W. R. McKegg, c/o Gen. Engrg. & Consulting 
Lab., G. E. Co., Schenectady, N. Y. 


First Tuesday, Dinner at 6:30 P.M., Meeting 
at 8:00 P.M. 
GULF COAST 
W.N. Sloan, E. I. Du Pont de Nemours & Co., 
Orange, Texas. Tel: 8411 Ext. 444 
Third Tuesday. Meeting at 7:30 P.M., Lamar 


College, Beaumont, Texas 


Nov. 21, “Principles of Automatic Control,” 
ISA color and sound film by G Akins, 
J. Kowalski, Eastman Kodak C« 
HOUSTON 
Travis St., Houston, Texas, 


I. K. Farley, 2123 
Tel: Charter 2511 


Last Monday, Meeting at 8:00 P.M., Engineers 


Club. 

Nov. 27, “Principles of Automatic Coutrol,’ 
ISA color and sound film by G. F. Akins, 
J. Kowalski, Eastman Kodak Co 

KANSAS CITY 

L. E. Oberhelman, Standard Oil Co., Sugar 
Creek, Mo. Tel: MU 

First Tuesday, Meeting at. 7:30 P.M., Univ. of 
Kansas City. 

Dee. 5, “Control Valves,” D. P. Eckman, 


Coneflow 


LOUISVILLE 


Corp. 


H. C. Scherffius, 980 Palatka Rd., Loussville 8, 
<y. Tel: Franklin 1265 
Fourth Tuesday, Meeting at 8:00 P.M., Sea- 
gram Auditorium. 
MONTREAL 
S. J. Mizuhara, 1075 Allard, Verdun, Quebec 
Canada. Tel: TR 3252 


Last Monday, Meeting at 8:00 P.M. Mechanics’ 





Institute 

Dec. 11, “Principles of Automatic Control,” 
ISA color and sound film by G. I Akins 
J. Kowalski, Eastman Kodak Co 

NEW JERSEY 

Fred L. Crabbe, Maleolm W. Black & Co 
Inc., 41 East 42nd St., New York 17, N. Y¥ 
Tel: Vanderbilt 6-2960 

First Tuesday, Dinner at 6:00 P. M. Meeting 
at 8:00 P.M., Essex House, Newark 

Nov. 20, Joint Meeting with New York Sec- 
tion, Hobnob Club, N.Y.( ibject “Nat- 
ural Gas for New York.” 

NEW ORLEANS 
Ww. iH gag 2927 Music St New Orlean 
Le 
No ‘Micaie Date, Meeting at 8:00 P.M 
NEW YORK 

F. B. Leslie, 8856 Commonwealth Blvd., Belle- 
rose 6, N. Y. Tel: FI 7-0645 

Last Monday, Dinner at 6:00 P.M., Meeting at 
7:45 P.M.. Henry Hudson Hotel 

Nov. 20, Joint meeting with New Jersey Sec 
tion, Hobnob Club, Subject Natural Gas 
for Ne w York - 

Jar 2¢ 27. Annual Regiona ( ference 
Hotel New Yorker. Four Ses 1 n Moderr 
Process Controller 

£. Allen 
The a Section, ISA, sorrow- 
fully announces the death of one of its 
members, J. E. Allen of Lancaster, Pa 
Mr. Allen, a member since Octobe 
1946, died August 6, 1950. 
~ =; by 
John &. Dillon 
It is with deep regret that the New 
York Section announces the passing 
of their member. John H. Dillon, Sales 
Engineer of the Moeller Instrument 
Company. Mr. Dillon had been a mem- 
ber of the New York Section sinee 


September 1947. 
AE SA NTR RTE RRR RHO Ra 


NIAGARA FRONTIER 
Mrs. James L. Martin, 
Buffalo 9, N. Y. Tel: 


697 
GR 


Potomac Ave., 


1450 


Fourth Monday, Dinner at 6:00 P.M., Meeting 
at 8:00 P.M., N. Y. State Inst. of Arts and 
Sciences, Buffalo. 

Nov. 27, “The Application of Electronic Tech- 
niques to Instrumentation,”’ F. Maltby, 
The Bristol Co., Waterbury, Conn 

NORTH TEXAS 
R. E. Byers, 6000 Lemmun Ave., Dallas 9, 
exas 
NORTHERN CALIFORNIA 

M. A. Dimmick, 5607 Alta Punta, E) Cerrito, 
Calif. Tel: Be 5-1095 

Third Monday, Meeting at 7:30 P.M., Angelo’s, 
Emeryville 

Nov. 20, Union League Club, San Frs “Vi- 
bration Excitation and Measurements,” 
R. W. Weld, Pacific Scientific Co. 

Dec. 18, Spenger’s Grotto, serkeley “Pressure 
Regulation & Regulators Gannon, 
Grove Reg. Co. 

NORTHERN INDIANA 
J. Baum Beckman, 547 N — Ave., Chi- 


ES 8-777 


Dinner at 6:3 


eago 44, Ill. Tel 


Third Wednesda y 0 P.M., Meet- 
7:30 








ing at P.M., Gary Y.M.C.A 
OAK RIDGE 
John H. Clark, 230 Canton Hall, Oak Ridge, 
Tenn 1: 5-9142 
First Wadnesday, Dinner at 6:30 P.M., Meet- 
ing at 7:30 P.M., Oak Terrace 
ONTARIO 
John W. Huether, 311 Southerland ae Lea- 
ide, Ontario, Canada. Tel: HU-711 
Meeting 8:00 P.M 
Third , Meeting at 8:00 P.M. Friend- 
s 1, College St. United Church, Toront 
a E 
Harris, 228 Mays Bldg., Amarillo, 
ge Tel 31434 
Third Tuesday, Meeting at 8:00 P.M 
PHILADELPHIA 
C. W. Wood. 6908 Market St., Upper Darby 

















Pa. Te Clearbrook 9-3959 
Third Wednesday, Meeting at 8:00 P.M., Bell- 
vue Stratford Hotel 
Nov. 28, Joint Meeting with ASME, Engineers 
Club. 
PITTSBURGH 
Miss Loui se Suckfield, P.O. Box 2038, Pitts- 
bu Pa. Tel: H! 1-180 
Fou Monday meeting ointly ith he 
; nics iit n Inspec I and 
x at 0 P.M Meetings 
¥:00 P.M toosevelt H 
N 20 Instrumentatior a Atomic Power 
Plant ( \ fansen, Jr., General Electr 
Co Management's Viewpoint r Inspec- 
tior P. H. Startzman, Oliver I & Stee 
C 
Dec. 18, Christmas Party 
PRESQUE ISLE 
Edwin P. Schuwerk 445 » Halley St.. L. P 
Erie, Pa. Tel 
Fourth Tuesday, iieatins at 8:00 P.M.. G. E 
Community Center, | t Lake Rd., Erie, Pa 
RICHLAND 
R. A. Nederhood, 20 Trippe, Richland, Wash- 
ington. Tel -444 
Second Wednesday, Meeting at 7:30 P.M., 
American Legion Hall 
ROCHESTER 
R Cc Schwarz, Jr 1201 Granite Bidg 
Rochester 4, N. Y. Te Monroe 4 R 
Fourth Tuesday, Meeting at 8:00 P.M., Univ 
of Rochester, Physics Lecture Hall 
SARNIA 
J ( r El¢i ~ oO 
Cat Te OW 
Secc ay, Meeting P.M Moose 
H 
SOUTH BEND 
Sam M. Rouse, 436 Moccasin Ave., Buchanan, 
Mict Te 675 
t ‘T! rsd Meeting at § M ‘ 
( b. Hotel I > e. South Ber 
~~ TH MIC HIGAN | 
Sy Rose s kK ? 
Mi Te 
r \V t P.M 
Meeting »_M ( ken Ch e’s 
SOUTH TEXAS 
H. C. Givens, La Gloria Corp., P.O. 637, Fal- 
ri lexa le 2-M 
First Thursday. Meeting at 7:30 P.M., Garner 
\ircraft instrument Schoo 
November 1950 Instruments —-Page 1185 








ST. LOUIS 
W. G. Lee, 4710 Delor St., St. Louis 16, Mo. 
Tel: FL 8516 
First Wednesday, Meeting at 8:00 P.M., Engi- 
neer’s Club of St. Louis. 
Dec. 6, “Control Valves,” D. P. 
Conoflow Corp. 


TOLEDO 
Morris L. Conner, 925% Sherman St., Toledo 
Ohio. Tel: MA 9403 
Third Tuesday, Meeting at 8:00 P. M., Service 
Bldg., Toledo Edison Co. 


Eckman, 


TENNESSEE 
<r Taylor, 16 Edgewood, Kingsport, Tenn. 
Tei: 3.583 


No definite night, Dinner at 6:45 P.M., Meet- 
ing at 8:00 P.M., Hall’s Dining Rm., Bristol 
Hwy., Kingsport. 


TULSA 
J. J. Fox, Phillips Petroleum Co., Phillips 
Bldg., Bartlesville, Okla. Tel: 6600 
Ext. 501. 


First Monday, Meeting at 7:30 P.M., Engi- 
neering Bidg., Tulsa Univ. 
“Control Valves,” D. P. Eckman, 


Corp. 


Dec. 4, 
Conoflow 


TWIN CITIES 
Alden Hine, c/o 
mouth Bldg., 
Lineoln 0523. 
Fourth Tuesday, 


Ply- 
Tel. : 


& Hine, 552 
Minn. 


Pinkney 
Minneapolis 3, 


Dinner at 6:30 P.M. Coff- 
of Minn. 


man Memorial Union, U. 
Dee. 12, “Principles of Automatic Control,” 
ISA color and sound film by G. F. Akins, 


J. Kowalski, Eastman Kodak Co. 


WASHINGTON 
Raymond E. Miller, 20-224 Naval Ord. | a} 
White Oak, Md. Tel: JU 7-6742 
Third Monday, Meeting at 8:00 P.M., P. F 
Co. Auditorium. 


WAYNE COUNTY 
Robert Karr, 2455 Biddle Ave., 
Michigan. Tel. 01673 
Third Monday, Meeting at 8:00 P.M., Lar-or 
Cafe, Lincoln Park, Mich. 


WILMINGTON 
Dean Valentine, 34 N. Hill 
Chester, Pa. Tel: 0293W 
Third Tuesday, Meeting at 8:00 P.M. Harlan 
Public School, Wilm. 
Nov. 21, “Duragauge Transmitters,” (¢ 
Keating, Manning, Maxwell & Moore, Ir 


Wand tte 


Drive, West 


Uses of Magnetic Tape Recording in Telemetering 


During the past few years, signifi- 
cant improvements have been made in 
the technique of magnetic tape record- 
ing. Although this method was first re- 
garded with some degree of skepticism, 
it is now universally recognized as the 
most satisfactory means for recording 
high fidelity sound. Due to several more 
recent improvements, however, many 
new applications have been found for 
this medium which far exceed the re- 
quirements for sound recording alone. 

One of the most promising of these 
new applications is in the field of FM- 
FM telemetering. In this system, a 
number of sensory elements are used to 
pick up and translate various types of 
information into electrical terms. These 
quantities to be measured are trans- 
mitted simultaneously over a wire or 
radio link. Each instrument variation 
causes a proportional change in the 
frequency of a corresponding sub-car- 
rier oscillator. When radio transmis- 
sion is used, these frequency-modulated 
signals are mixed and the composite 
signal frequency-modulates an R.F. 
carrier. Hence the term FM-FM tele- 
metering, which is a system that is 
being used extensively in aircraft and 
in other mobile testing. 

The R.F. signal is demodulated at the 
receiving station and the composite 
signal is recorded directly by a suitable 
method of storing and _ reproducing 
this data. During the reproduction proc- 
ess, the composite signal may be sep- 
arated into the original frequency 
bands of intelligence by means of band- 
pass filters. Each channel which has 
thus been separated may be fed into 
its associated amplitude saturated lim- 
iter and FM discriminator. 

As amplitude information, the output 
of the discriminator may be connected 
to direct reading instruments showing 
the instantaneous value of the instru- 
mented intelligence. Photographie or 
oscillographic records may also. be 
made for historical study purpose. 

Such a recording system must be ex- 
tremely accurate and dependable and 
must also afford a flexible means for 
reproducing particular sections of in- 
formation for detailed analysis. 


or 
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By KENNETH B. BOOTHE* 


Another important requirement is 
imposed on the recorder by the very 
small frequency deviations used in FM- 
FM telemetering. Due to the rather 
limited frequency spectrum available 
on a single radio link, each sub-carrier 
of the composite signal, in most cases, 
is deviated by only + 7.5 per cent of 
the sub-carrier center frequency. In 
this way, as many as fourteen or fif- 
teen-sub-carriers may be used simultan- 
eously on one R.F. carrier. However, 
the signal-to-noise ratio obtainable 
with a recorder is equal to the ratio of 
maximum per cent frequency devia- 
tion tg per cent peak flutter. With such 
small frequency deviations, it may be 
readily seen that the recorder and re- 
producer must be basically free from 
flutter and wow as the art permits. 

The recorder must also have a very 
large dynamic range, plus the ability 
to record a wide band of frequencies 
with a negligible amount of distortion. 
Standard telemetering sub-carrier 
channels cover a band from about 350 
cycles to more than 30,000 cycles and, 
since they must be recorded simultan- 
eously, low distortion is an important 
factor in avoiding cross-modulation. 

One outstanding advantage of mag- 
netic tape recording is its frequency 
response which is better than 1000 
cycles per inch per second of tape 
speed. In other words, tapes running 
at fifteen inches per second have a 
response beyond 15,000 cycles and at 
30 inches per second, beyond 30,000 
cycles. Drive mechanisms have already 
been developed to run tapes at 60 
inches per second for a response of 
better than 60,000 cycles. Furthermore, 
if there should ever be an actual need 
for higher frequencies, 200 K.C. or 
more appears to be entirely possible. 
Increasing the frequency response, 
however, means increasing the tape 
speed which reduces the total playing 
time. For all practical purposes, 30 or 
60 inches per second seems to be quite 
adequate for telemetering applications. 

Harmonic distortion in magnetic re- 
cording is extremely low due to the 
cancellation effect on all even order 
harmonics. The remaining distortion is 
almost entirely third harmonic which 
is of a negligible amount. 

With improved tapes that are now 
available, dynamic ranges of over 60 
d.b. are quite easy to obtain with high 
quality sound recording equipment. 

For data reduction and analysis pur- 


poses, no recording medium has yet 
been able to match the flexibility and 
economy of magnetic tape. In order t 
fully appreciate these tremendous ad- 
vantages, it must be realized that all 
fourteen or fifteen telemetering chan- 
nels may be simultaneously recorded 
and reproduced on a single quarter 
inch tape. Furthermore, only one record 
and one playback head is employed for 
this purpose. 

Due to amplitude changes which are 
caused by inconsistencies in magnetic 
tape coating material, direct amplitud 
data recording must be avoided in or- 
der to obtain any degree of accuracy. 
Although such level variations are to 
small and too short a duration to be 
of any importance in sound recording, 
the instantaneous value of these varia- 
tions may result in a fifty or sixty pe 
cent loss in amplitude. This seriously 
affects the accuracy of oscillographic 
records and becomes increasingly ser- 
ious at the higher frequencies. Addi- 
tional errors are introduced in ampli- 
tude recording because of phase shift 
which occurs at the upper and lower 
limits of the frequency spectrum. For- 
tunately, these two basic disadvantages 
may be easily overcome with the afore- 
mentioned FM carrier application. 

Entire flight information from an 
aircraft test may be recorded on mobile 
field equipment and may be later 
brought back to a fixed ground station 
for playback. In this manner, a single 
portable recorder and associated re- 
ceiver, which costs a fraction of a 
complete ground station, may be em- 
ployed with each test. By playing back 
the previously recorded tapes, one at a 
time, one ground station can _ serve 
many times its normal capacity. 

If photographic or oscillographic rec- 
ords are required, the section of tape 
containing the desired information can 
be played back repeatedly until opt 
mum records are obtained. For detailed 
analysis, it is possible to dub off a 
single information channel to a second 
recorder. By making a continuous loop 
of the copied track, the information 
data can be repeated indefinitely. Th: 
dubbing method is suggested in orde: 
to protect the original tape which ma 
have other channels of information tha 
must be kept intact. 

Magnetic tape can be repeated! 
erased and reused and ean also |} 
monitored while the recording proces 
is taking place. 


i 
a 
p 









haracts 
he Moe 
is pol 
he hig 
telemete 
gn as 
equen 
ordel 
rmatt 
ests h 
frequen 


ietectal 





rd. | at 


YAaNdotte 





aS yet 
Ly and 
‘der t 
uS ad- 
iat all 
chan- 
corded 
uarte! 
record 
ed for 


th are 
gnetic 
itude 
in or- 
uracy 
re to 
to be 
rding, 
Varia- 
y per 
iously 
‘aphic 
y ser- 
Addi- 
ym pli- 
shift 
lower 
For- 
tages 
ifore- 
le 
n an 
10bilé 
later 
ation 
ingle 
1 re- 
of a 
em- 
back 
ata 
serve 





re 
tape 
can 
Opt 

ailed 
ff a 
COr 

lox | 
itior 





n. ree 


iinutes 
neh speed. 


The Amp 


illv developed fo 
e-recording. 
Bother applications which will be 
Frioned later. With the exception of cer- 


1 contains 
the 15 


of 


model] 
f use 
Howeve} : 


ex 


information at the 


302 


Tape has the additional advantage of 
re capacity to store information 
ompact space. The standard NAB 
2400 
er inch tape which stores 32 
f data at 


ft. of 
3 


one 
min 
and 
30 


inch speed 


was specifi- 
in telemetering 
t has many 
men- 


ain modifications in the electrical cit 
rv, head design and mechanical 
rive, it is identical to the Ampex 
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sts which would normally 
new development, 
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The frequency response of the Model 
2 at the 30 inch per second speed is 
t within plus or minus 2 db. from 50 
30,000 cycles ana s aown n mo} 
an 10 db. at 50 ke 
ike sound recording, tt aistribu 
elemetering energy iforn 
ross the frequency spe There 
re, a constant current recording 
haracteristic has been employed with 
e Model 302 ny pre-en isis at 
s point wouid saturate tl! tape at 
e higher frequencies e some 
emetering frequencies be as 
gh as 40 or 50 ke., the bias and erase 
equency has been moved up to 160 k¢ 
rder to avold beats between the in 
rmatior lata and the bias current 
sts ave een made ! recording 
ien¢ Ss i} to 75 ke “ I an\ 
tecta bie eat 
The Model $02 ha already ee! 
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mechanical 
reduced | 


electronic compensation, 
wow can be effectively by a 
factor of 5 or 6 which is more than 
adequate for all practical purposes. 

made on 
accuracy 


have been 
ascertain the 
possible without electron 
The average of all 
sults indicated per cent to be a very 
conservative figure. Although it ap- 
pears poss obtain an accuracy 
of } pel 
+] 


with a laboratory re- 
corder, this figure cannot be consistent- 
ly maint 


studies 
to 


Several 
the Ampex 
which is 


compensation. re- 


cond 
must be 


ained under field itions. 
Therefore, compensatiot em- 
ployed to insure the required accuracy 
of 1 per cent better. 

At the Applied Physics 
at John Hopkins University, 
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nels were recorded simultaneously 
without compensation covering a range 
f 1700 to 40,000 evel 3 The results 
were essentially the same as when re- 
cording the previously mentioned fou 
band system, at Raytheon. 

For field operation, a thoroughly re 
liable source of 60 cycle supply current 
is absolutely essential for recording 
telemetering data. To meet this require- 
ment, Ampex has developed a 60 cycle 
temperature compensated tuning forl 
circuit which ives a 60 watt ampli- 
fier, The output of the amplifier is 
connected to the synchronous capstan 
motor of the recorder which is isolated 
Trom any ftrequenc¢ and itage varia 
tions which may occur in the ipply 
s( In actual practice, it has been 
f idvisable to use these amplifiers 
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cuit. Accurate oscillographic records 
may then be made which will show 
rue shock and vibration wave shape 
and amplitude changes. With the im- 
provements that have been made in 
discriminators, such the parallel 
“T” type, very high linear accuracy and 
wide band frequency response is rela- 
tively easy to achieve with a signal- 
to-noise ratio of better than 40 db. 


A small compact transmitter may 
also be used under some conditions 
it is not desirable to have direct 
circuit connections between the pick-up 

transducer and the recorder. Thus, 
data may be telemetered out of a 
small box or crate which is being sub- 
jected to shock tests in a _ rotating 
tumbling device. 


as 


ol 


Where requirements exist for record- 
ing a number of shock and vibration 
pick-ups simultaneously, the previous- 
ly described FM-FM telemetering sys- 
tem with separate frequency modulated 
may be very effectively 


oscillators, 
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asea,. 


If the channel frequency response 
and number of channels are reduced 
below the usual 14 or 15 required by 
he standard FM-FM system, a much 
sub-carrier deviation may be 
each intelligence channel. 
Therefore, a rather large number of 
o 1000 cycle data channels may be 
on a single one quarter in. 

of the wider frequency 
each sub-carrier, no elec- 

should be needed 
results. 
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itional frequencies, such as time 
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without interference. During 
sequence, the AM infor- 
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mation may be 
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parated in the usual way with band 
pass filters. 

\ second system for multi-channel 
recording incorporates separate record 
ind playback heads, each of which have 
their VY sociated record and play- 
ac amplifiers. Ampex has success 
f ( ped a recorder of this type 

sing en separate heads to work 

tl e half inch tape. With one inch 
ape, 14 heads have also proved to be 
practical \ combination of separate 
heads, plus FM/AM carriers for each 
ecording head, offers a tremendous 
number of channels which may be re- 
corded multaneously if a sufficient 
need ! iid ever arise 

\ satisfactory method of continuous 

ling cor St of a closed loop of 
ape which will run for several minutes 
efore repeating its cycle. A device of 

s type may be very effectively ap- 
! d the continuous recording of 

t Ca measurements on a high- 
ige power circult as a means of 
rding th ffects of line faults and 

t turbances Through 





ntinuous recording, th conditions 


} eeding e fault may be recorded 
as the complete history of the 
from it nset to final clearance. 


\ conti evice may be incorporated 


hut off tl ecorder just after the 
ed, leaving a complete his 
t f ( ninutes preceeding the 
If i t ecurred, the tape 
1 ntinue to erase and re-record 
ng aev pments 








One of the main objections to the 
usual recording oscillograph is that it 
does not start until after the onset of 
the fault and, therefore, fails to record 
the beginning and the conditions lead- 
ing up to the fault. 

By employing several modulated car- 
riers, accurate multi-channel oscillo- 
graphic records may be made, of cur- 
rent, voltage and power measurements. 

Magnetic tape recording is also par- 
ticularly adapted to the storage of bin- 
ary pulse code information and may be 
very usefully employed in the speeding 
up or slowing down of data reduction 
time. Ratios of 80 or 100 to 1 are rela- 
tively easy to accomplish with the drive 


mechanisms developed by Ampex. By 
pre-shaping the pulses, one agency has 
been able to record. as many as six 
hundred to an inch. 

The binary code recorder is further 
simplified because no electronic ampli- 
fication or bias necessary. Such a 
unit consists of a top plate drive as- 
sembly plus one record and one play- 
back head. By centertapping the record 
head, each half of the winding can be 
fed from separate sources which will 
permit positive and negative pulses to 
saturate the tape during positive and 
negative peaks. 

With the basic 
already described 


1S 


have 
per- 


systems which 
or developed, 





haps a number of new application. w; 





suggest themselves. You are, .y 
fore, invited to explore the pos -jhjj;, 
ties of magnetic tape as a tter 


method for recording various ty) .s 
data. 

The writer wishes to express h « ay 
preciation for the work done bh. th 
following agencies whose assi 
and cooperation has made the pre~entg. 
tion of this paper possible. 

Ampex Electric Corporation, Ray. 


mond Rosen Engineering Products 
Company, Raytheon Manufacturing 
Company, and The Applied Physics 
Laboratory of Johns Hopkins Univer 
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Graphic Instrumentation - A new Tool for Industry 


A modern control room is the nerve 
center of a processing unit. It is here 
that all operating information is re- 
ceived, classified, and acted upon. As in 
the human body the action, though 
automatic in normal situations, 
carefully supervised when “upsets” oc- 
cur. In a processing unit “upsets” are 
a serious problem. A quick reaction on 
the operator’s part can mean the dif 
ference between saleable or “off spe- 
cification” products. By means of a 
co-ordinated and compact arrange- 
ment, the graphic panel helps the op- 
erator interpret a condition quickly 
and provides the fingertip control he 
needs to cope with the situation. This 
is its biggest contribution to industry. 

In evaluating the graphic control 
system for three Lube Oil Refining 
Units at our Lima Refinery, additional 
advantages considered were: 1. Easier 
training, 


is 


operator 2. The savings in 
control room space, and 3. The over- 
all cost reduction. Against this we 
weighed the disadvantages of a less 
flexible board arrangement and the 
limitation in the type of instruments 
available. Our investigation of these 
* Standard Oil Co., Cleveland, Ohi 

+ | & t I Con 
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By WALTER S. BOWERS * 
factors disclosed a number of interest- 
ing points which will bear considera- 
tion by all potential users. We will 
discuss briefly the components 
we employ, the panel arrangements we 
prefer, and our maintenance exper- 
ience to date. 


GENERAL FORM 
AND ARRANGEMENT 


, 
aiso 


When we speak of a graphic panel, 
board 


we are thinking of a with all 
essential process variables controlled 
from instruments located in a simpli- 


painted or fastened 
prefer either a full 


fied flow diagram 
on the panel. We 


length flat panel along the lines of 
that shown in Fig. 1, or a modified 
console type similar to the one in 
Fig. 2. The former shows the board 
for our Vacuum Distillation Unit 
which separates crude into lube oil 


feeds; the latter is a combined control 
panel for our Solvent Refining and De- 
waxing Unit which processes finished 
blending stocks. Figs. 3 and 4 show 
rear views of the flat and console type 
respectively. 

In principle, the components which 
go to make up a graphic system are 
similar to the conventional instru- 
ments which have been used by most 
industries for years. The actual pieces 
of equipment are shown schematically 


in Fig. 5. They are as follows: 1. A 
pneumatic transmitter, 2. A “blind” 
(non-indicating, non-recording) receiy 
er controller, 3. An indicating (board 
mounted) graphic type control station 
embodying the manual — automatic 
transfer switch, 4. A multi-point pneu 
matic recorder, and 5. A diaphragm 
control valve. 

The recently developed recording 
graphic control station is now being 
used on our newest graphic panel. This 
will minimize the need for multi-point 
recorders and should provide a better 
operating trend picture. 

We have found that the mercuryless 
transmitter with a “blind” controller 
mounted at the process generally re 
sults in more stable flow control. Where 


pulsating flows are encountered, th 
conventional mercury manometer ha: 
been preferable. A schematic piping 


arrangement for this type of installa. 


tion is shown in Fig. 6. 
We have used the force balanc 
transmitter with a blind controller 


mounted behind the board for measur 
ing many temperatures below 500° F 
Essential operating temperatures hav 
been checked and indicated or recorded 
on multi-point potentiometers. For 
temperatures above 500° F. or thos 
subject to demands of extreme accur 
acy and sensitivity, we prefer to 


usé 





Fig. l. Graphic Panel (flat panel type) Vacuum Distillation Unit 
et Vacuum Distillation Unit at Standard 
Lima Refinery 
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Fig. 2. 


Oi Co. (Ohie> 


Graphic Panel (Console type) of Combined Solvent 
Refining and Dewaxing Unit at Standard Oil Co. (Ohio) 
Lima Refinery. 
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ecording electronic potentiometer con- 





e, 
po roller 

a tte In practically all cases we have 
typos offbrought level indications to the board 


< an aid to the operator. Where con- 
ro] is accomplished from the board, 
his has been done by using an arrange- 
ent similar to that shown in the 
chematiec diagram. Where the control- 
er is of a local type, we have used 
he output air as a level signal to a 
ard indicator. A dual pilot level 
ransmitter or equivalent is advisable 
f a narrow proportional band is re- 
ed in the level controller. This will 
ide the desired control and a sat- 
level indication. 








jul 
prov 
jsfactory 

In all pressure control applications, 
we have found the hook-up shown in 
he schematic arrangement satisfac- 
tory. 

To facilitate controller adjustment 
and maintenance, we have provided 
wick coupling connections in the trans- 
nMmitted and controlled air lines for a 
portable test recorder. These have been 
located centrally behind the board to 
avoid interference with the operator. 
They have been of great value in es 
tablishing controller settings and trou- 
ple shooting the system. The recorder 
tself has a two-speed chart drive to 


Ss: 


od 


“blind 
recely 
(board 
Station 
tomatic 
t pneu 


phragm 


cording MEShow trends in the shortest possible 
b te time or during a twenty-four hour 
ye lg 
2]. This period. 
ti-point a ’ 
as \ TRAINING AID 
A er 
Graphic panels have been useful 
uryless training aids to our organization in a 
troller Byariety of ways. During the early 
lly re-B stages in the design of our console 
Wher type graphic panel, we constructed a 
‘Mquarter scale full color drawing to 
Pserve as a model in design meetings. 
PWhen it had fulfilled its purpose, the 





-Unit Superintendent asked for it. He 


mounted it on the wall of his office 

alance— where he used it for quick reference 
trolle-—Mand as a convenient diagram in dis- 
easur issions of operating practice. Later 
0° F was moved to the training center 
| have where it served technical, supervisory, 
orded and operating personnel in an organ- 
For® ized indoctrination program, As one of 
those the foremen put it, the drawing was 
gen forceful a man couldn’t help but 


visualize the real thing. 





Fig. 3. (Left) Rear View of Flat Type Graphic Panel Showing Test Connections 
(at left hand side with identifying tags). Fig. 4. (Right) Rear View of Console Type 
Showing Test Connections (upper left hand corner) and Board Mounted Controllers. 

As we had expected, the panel served Most of them felt that it had helped 


its purpose admirably during start-up 
operations. Explanations were clearer, 
difficult situations handle, 
and operating technique developed more 
quickly. The newer men found them- 
selves able to instrument 
functions, operating practice, and equip 
ment more clearly. The veterans too, 


easier to 


associate 


found the pictorial diagram of great 
value in sizing up situations. 
Our Vacuum Unit graphic panel 


1) is located 
conventional 
Deas 
panels 


(which was shown in Fig. 
in the same room with 
instrumentation for a Propane 
phalting Unit. Although tne 


take up approximately the same space, 
the Vacuum Unit is much larger and 
has many more instruments. Both units 
are operated together by the same 
crew of men. After three months of 
experience they had suggestions for 
improving the method of identifying 


ords 


and actuat- 


operating variables, 
and more advantageously, 
ing alarms which we incorporated in 
later unit. However, f 
for the graphic ove 


arrangement 


grouping re¢ 


their preference 


the conventional 


was almost unanimous 














Fig. 5. Schematic Piping for temperature, 
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Pressure or 


Liquid level Instruments. Fig. 6 


them to familiar with the unit 
more easily and quickly. As for future 


become 


panels, there was no question in their 
minds that they should be designed 
along graphic lines. 
SAVING SPACE AND 
REDUCING COST 


Economies in control room 
reasons: 


space are 
Important for first, 
a smaller board groups the instrumen- 
tation within an operator’s field of vi 
sion so that he can concentrate his at- 
tention. This increases his ability to 
the entire process and make the 
adjustments. Second, a de- 
dimensions reduces con- 


basic 


two 


watch 
required 
crease in pane 





trol room size and lowers the instru- 
mentation cost. 

The pictorial diagram is most use- 
ful in co-ordinating thoughts and ac 
tions when a unit is in an “upset” 
condition. This is true in any type of 


operation but especially in a continuous 


process. Here the problem of handling 


the high through-puts with small surge 
capacities between stages can result in 
the spread of a difficult situation from 
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Schematic 
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one unit to another. For example, ou In general we found that when the either minor re-arrangements Booate con 
Lima Refinery Lube Plant is designed ontroller was mounted on the board, pected additions for which we pro ide fil a | ore 
to process at least four different types graphic instruments could be installed space. Por example, we found it - es 
of charge stocks. Ample tankage is or about the same cost as th ynvel sary add a liquid level contro str 
provided to handle feed and protection tional ty However, the remote set one of the towers. The required ontr 
requirements. However, the storage be init, s ar to that shown Fig. 8, cato1 ‘ nstalled in the d nal 
tween the Solvent Refining and De- with the controller at e process was thout ny yub In anot nstr 
waxing Units is capable of handling more cos ly, since it required iv in- star vecame necessary to The 
over six hours’ operation. Imagine the stead of » sets of tubing runs. The proc low slightly. This v ting mech 
effect a serious tie-up in the Solvent exact amo varied th the distance complished by altering lia i‘. we 
tefining Plant can have on the dewax n ol roo W ave rt rchanging a flow and temp: a 
ing and treating operations which fol- yet had an opportunity to ana sé olle Several additiona to ¢ 
low. A shutdown of a three operations COS(tS Co necely UL al satisfied that were aiSo dded n t leld tem 
is definitely possible. On the other the e‘lect on the over-all installation difficulty tire situa 
hand, if an operator can recognize will be relatively |. The number « It should be obvious to any tected in 
trouble symptoms soon enough and act this typ ill rarely exceed 20 per care hought m e give! t eourse, @ 
promptly, he can prevent a serious sit- cent of the total a the diagram. He ou Ro quickly 
sider all possible process change val of hov 
determine fo himself whethe fhas been ¢ 
should be left for them. Second, 
EFFECT ON THE weep ose 
INSTRUMENT MAN re oor’ 
strument 
Until this point we have stress system ha 
effec Binstrumer 
son Prion basi 
sel Bparts an 
flect 
the i 
ate 
ais 
Fig. 7. Typical Conventional Control Room. Standard Oil Co. (Ohio) Cleveland, : 
No. 1 Refinery tain 
PY De 
uation. Obviously, the compact graphic DISADVANTAGES wccess of the system. Consequ 
arrangement improves an operator's Of t disadvantages wh were there has been much specwiation 
understanding of a situation, speeds originally considered, only the lack of Whether “grap! cs” improve his ur The ce 
up his response, and helps minimize flexib ty cc ntinues to nre ent a sel standing of a process or mate) mn fre 
potential “upsets”. ious problem. effect his maintenance task. co e the 
The opportunity for saving space and One shortcoming of the multi-point ne ‘if 
reducing over-all cost will vary wit recorder has become evident from out a the 
each installation and the practices of operations. We find the normal 26 se . eee 
the individual user. The number of ond printing cycle too slow to give an aaa: 
records considered necessary and the easily readab’e record in times of D ae eae 
preferred layout will be m: factor sets”. This especially true with rap the eannte 
to consider. In citing our own expe! dly changing variabl ich : flow ee 
ience, the comparison is between th and pressures aster printing cvele, +i poe 
graphic, illustrated previously in this doubling up on recording poin g ol . affecte 
paper, and the alternate conventiona prefera a graphic recording ation An ‘atte 
Yee gwen This would have consist should provide é lution. The other this que 
ed of instruments grouped in row nstrument mponents., « cial the papers 
two high on a panel, similar to that en vt e c He have mB : acca 
shown in Fig. 7. The type of cont ed ver tisfacton and pagpacntcnr ie : — 
and the variables which required re 1 . - — 
cording were chosen rom. tne as M st } t en \ } ’ ‘ e Fig | 
flow diagram before a_ specifi ward s ed from me ) St es ’ nd oe 
design had bee n selec ted vere cor! dad 1 ¢ d aii’ rt — 
In both cases we reduced e pane We had vina nt Da j é ram ag 
boards substantially. One board was syste? mitat d Pr f le 
shortened from twenty-two twe nponents At ¢ ‘ time nit , z 
ft. and the other from sixty-six t 4 ee i j one 5. Sie eee ae auene 09 cgette 
"3 ene ‘) . were dé t a ele rf nie Fiow Controller. Unit shown is cascade cor nre 
twenty-eight tt Phe Savings as a re e pn as ed ‘ at « ne trolled trom temperature’ instrument at : 7 
sult of decreasing the control roo: manufactur | eve ’ panel Seard a 
size were $2,000 and $13,000 respec o-operative in adaptit | It till too soon to draw very 1 nag 
tively. ; ment and developing the nstrumen conelusior from the experience listance 
Other factors which served to de Ww } ve aC r Conse ‘ id t = definite trend : hs m 
crease the over-all cost of “graphics did t ive ( ind , ue , 
are: first, purchase of factory assen ird ) } 2. a 2 z | ‘ s . of 
bled and pre-fabricated units. On the designs on the : =e ‘ : : : “nN Rashes ' , 
console type tnis save d approximately ‘ f j ha 4 te ; > ) a < 
$2,000 over a conventiona board as equipment can be nished ' = ‘ | ree ES ; 2 F , : Sil : 5 
sembled in the field Furthermo? the t e¢ idd , ) ; . g : : . = 5 rg 
installation was neater and aste? : em d , odreslpapa 02 “ ‘" 
Second, by combining ecords on n t har ‘ r¢ nece a ; ; 4 : 
f a altera- ; , : —— 
point recorders and using al ndicat tions it e 1 : ( , , at , ed hal, f , CO 
ing’ type ft graphic cont y the cos y 
of the instruments themselve as re ‘ Ir 1 fro 
duced. This amounted t - 0 Da mir ri rsh 
Third, thr ugh the , ni nie " b= . . job 
recorders, the chart y« ement : : ad ; , ion 7 
these particular ur é d sec \ ; f 
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on both w al Y t i t $4 : 
year. ( é ere i 1d \ 5 
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control only possible by 


pr , regulation of the valve. He 
U y established that the tempera- 
FO ye instrument was re-setting the gas 
ed iow controller. He then checked “pro- 
i port nal bands” and “reset” times of 
( n- Moth instruments and located the diffi- 

ultv. The low limit on the index set- 

ting mechanism of the gas flow con 
troller was set too and, conse- 





ntly, the valve was not being 
lowed to close according to the dictates 
Fof the temperature instrument. The en- 
tire situation was analyzed and 
Fected in less than thirty minutes. Of 


al- 


cor- 


sourse, all prob’ems are not handled 
R<o quickly, but the illustration is typic- 
m al of how the instrument man’s job 


has been affected. 

Second, the smal’er size of 

and control board not 
complicated maintenance. In fact, in- 
strument men generally agree t the 


both 1n- 


truments has 


nat 





S system has promoted esirable trend. 

, finstruments built on a unit construc- 

Ftion basis, speed up replacement of 

“ parts and transfer the repair work 
7 














y 
at The control of flow Sia problem 
hich frequently confronts the design- 
Ber of the refinery or chemical-process 
ant. A great deal has been written 
Babout the subject of automatic control 
in general—and about flow control in 
particular—and still we don't know ail 
fthe answers. The universal adoption of 
the central control-panal, with its long 
pneumatic transmission | , Yaises 
the question of the way controllability 
s affected by the length of these lines 
{n attempt is made here to answe1 
this question in a practical, thougl 
elementary, manne}! 
A basic flow-control system, suitable 
for the experimental work, is shown 
n Fig. 1. A centrifugal pump delivers 
the liquid from a sump, through a 
stantial length of pipe, to an orifice 
ate and a flow-control valve. A trans 
tter, connected across the orifice 
ate, measures the differentia and 
ite-Set levelops a proportional alr pressure 
Pat _pre ssure s recorded on a h gn- 
ed chart and is transmitted over a 
listance to a controller. The controlle 
I tput is transmitted over the same 
distance to a diaphragm valve which 
ntrols the liquid flow. The set point 
e controller is determined DY pneu 
( oading from a_ remote setting 
a tation. The pneumatic transmission 
| I between the differential pressure 
nsmitter and the controller, and be 
n the controller and the diaphragn 
e—are indicated in the diagram 
ne system 1 rated > 1 closed 
control systen The theory f 
omechanisms deals « enslve ly Vit! 
effects of various time lag on the 
\ tablhty and contr nlity of closed 
control syvsten me lags which 
f Er \ ( 
p I 
4 = 





from 
null 
ty, it is replaced with an identical one 
and taken to the s 
fully tested and 
conditions, 


Of course, we have run into situa- a human brain. Because of the com- 
tions which have been plexity of our newest units, the em- 
difficult to handle. Many phasis has been placed on instrumen- 


been brought on by the newness of the tation which promotes quick, 
system. The technique of ana'yzing and accurate operator response. 
trends is somewhat more difficult than graphic system, by providing him with 


for, conventional 
troller 


ocations. In anticipation of just such tool and helps to improve the 
problems, snap coupling test connec of control. 

tions have been provided in the trans We realize that this development is 
mitted and controlled air lines. These far from being the ultimate. 

have been centrally located behind the equipment is now being fabric 

board to permit the instrument man to designs perfected which promise 
work without interfering ith the better control in the near future. Pro- 


function 


in 


gners 
It is becoming increasingly clear shall endeavor to promote the advance- 
that the trend in instrumentation is ment of instrumentation for 
keeping with the changing function control 





By DAVID B. KIRK 
arise from a variety of conditions, have \nother type of lag is called “trans- 
been classified into several types. fer lag.” Fig. 3 illustrates a circuit 
i 2 illustrates a common type of having transfer lag between the orifice 
generally referred to as “capacity plate and the differential-pressure ele- 
lag.” In this syste the inertia the ment. Transfer lag may be regarded 
liquid in the long prevents the flow as two capacity lags in series. It in- 
from changing instantaneously when volves the time for transferring a pro- 
the hand valve is opened. The amount cess condition from one process ele- 
of this lag in most flow circuits ment to the other—each of them hav- 
small (having a time-constant « ‘ ing a capacity for storing energy. The 
than a second). time-constant of this lag depends on 
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Fig. 4. Diaphragm vaive 
(illustrating dead-time lag). 


the storage capacity of each of the 
elements and on the resistance between 
these elements. In Fig. 3, the transfer 
lag varies considerably with the type 
of measuring instrument. In an un- 
damped differential-pressure transmit- 
ter, the time-constant may be much 
less than one second—whereas, with a 
heavily damped mercury element, the 
time-constant may easily reach a value 
of several minutes. 

In the lags described so far, there is 
no actual time delay, in one sense. A 
change in the applied condition will 
change the output condition immediate- 
ly, although at first the output change 
may be slight. Another type of lag, 
however, which may be called ‘dead- 
time lag,” introduces an actual delay. 
After the application of the input, 
there is absolutely no change in the 
output condition, until a specific time 
has elapsed. For example, in Fig. 4, 
a diaphragm-control valve is illustrat- 
ed. Because there is packing friction, 
it is obvious that the diaphragm pres- 
sure must change a finite increment, 
before any stem motion results. 

All lags in the closed loop, regard- 
of their source, effect the con- 
trollability and stability of the system. 
A rigorous mathematical analysis of 
these effects is beyond the scope of 
this paper—instead, a simplified, prac- 
tical approach will be used. 

Some very useful information can 
be obtained from studying the trans- 
mission characteristics of the closed- 
loop system. Fig. 5 shows the same 
system as that shown in Fig. 1, except 
that the transmission line has been 
broken between the differential-pres- 
sure transmitter and the pneumatic 
controller. If a pressure which varies 
sinusoidally with time is applied at 
terminal A, the train of events set up 
results in the production of a similar 


less 


‘ 

iw i a 

z ie ' 
a> ‘ \ \ oT 
2c tf! Rag Pe ee 
of YX / 
oe. i be “ J 

z o 

= —— ans & 


8 360 


Fig. 6. Relationship between input and 
output pressures 
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Vig. 5. Flow-control system, set up for 
appiying sinusoidal input. 


pressure at B. The relationship between 
the pressure developed at B and that 
applied at A is a function of the trans- 
mission characteristic and of the ap- 
plied frequency. 

Fig. 6 shows the steady-state rela- 
tionship between the input and the 
output pressures for a specific system 
at one frequency. Notice that both the 
amplitude and the phase relationship 
of the input signal are changed during 


transmission through the loop. The 
frequency, however, is not changed. 


The ratio between the amplitude of the 
transmitted and the applied pressures 
is the gain of the system. In Fig. 6, 
the gain is less than unity, because the 
output is less than the input. 

The phase of the two pressures is 
approximately opposite. This relation- 
ship which is fundamental in any con- 
trol circuit, results from the require- 
ment that the controller must act to 
reduce the flow when it is too high. In 
addition to this basic phase displace- 
ment of 180°, there is an additional 
displacement equal to the angle C. 
Both the gain and the phase displace- 
ment depend on the frequency of the 
applied pressure and on the system 
constants, including the various lags. 

Some of the factors affecting gain 
are the proportional band of the con- 
troller, the characteristics of the con- 
trol valve, the pressure drop through 
the valve, the frictional losses in the 
hydraulic line, and the range of the 
differential-pressure transmitter. It is 
obvious, for example, that a narrow 
throttling range, a steep valve char- 
acteristic, or a high pressure drop 
across the valve will give greater am- 
plitude to the output pressure—thereby 


increasing the gain of the system 
These are all constant factors, sub- 
stantially independent of the fre- 
quency, 

One of the transmission character- 
istics of the control circuit is defined 
by the relationship between gain and 


| 


FREQUENCY 
Fig. 7. Relationship between applied 
frequency and gain, 





applied frequency, as shown in Foy. * 
Curve A is plotted for a_ control} 
with a relatively narrow propor? on 
band and no reset action. Cw 
shows the effect of widening the pyro. 
portional band, and Curve C show. thy 
effect of also introducing reset a: tio, 
At high frequencies, the gain dec:ea; 
es, so that for practically ever, 
cuit there is a frequency high e1 
to reduce the gain to any desire 
amount. This relationship betwee; 
gain and applied frequency result 
from the presence of lags in the « 
cuit. If all the time lags could be » 
duced to zero, the gain of the syste 
would be the same for all frequencie; 
On the other hand, if additional lag, 
are introduced into the circuit, 
characteristic will fall more rapidly 
the frequency rises. This effect is illus 
trated by Curve D, which results fro; 
the same circuit characteristics a; 
those producing Curve A—except tha: 
the transmission lines have been mad 
longer, introducing more lag. 

A second useful transmission cha: 
acteristic is defined by the relationshj 
between the phase displacement of th, 
output pressure and the frequency 
the applied pressure. This characte 
istic is shown in Fig. 8. Because of th 
inherent reversing characteristic 
proportional control systems, the tota 
phase displacement is 180° more thar 
the values shown in the curves. Curvy 
A, which is typical for the flow-cont: 
system of Fig. 5, shows that the phas: 
displacement is zero for every |o\ 
frequency of applied pressure. As th 
frequency of the applied pressure 
creases, the output pressure lags mor 
and more behind the applied pressur 
The maximum phase displacement 
determined by the number of significan: 
capacity elements in the circuit. Fi 
each capacity element, the phase dis 
placement will have a limiting vai 
of 90°. Thus, ina two-capacity syste: 
the maximum phase displacement 
180°. 

Curve A is typical of a system hay 
ing two smal] capacities and Curve 
or a thnree-capacity system, whil 
Curve C is representative of a syste: 
having two large capacities. Reset a 
tion is equivalent to adding anoth« 
capacity to the system, since this a 
tion introduces a lag which, und 
some conditions, approaches 90°. Der 
vative action has the opposite effect o1 
the characteristic, since it is roug! 
equivalent to reducing the numbe? 
system capacities by one. 

Examination of the gain and of th: 
phase displacement characteristics w 


generally determine whether the sys- 


tem will be stable. With the circuit 


one 
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Fig. 8. Relationship between applied 


frequency and phase displacement. 
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| Fig. 5 closed at A and B, a continuous 


P oscillation can exist only if the phase 


Hand the amplitude at A and B are 
F identical. This condition will exist if 
' the gain of the system is unity at the 


F unity, 


‘frequency corresponding to 360° total 


phase shift. If the gain is less than 
the oscillation will die out. If 
the gain is greater than unity, the os- 


S cillation will increase in amplitude un- 
ti] a limiting condition is reached. 


quency 


If a comparison of these two fre- 
characteristics indicates that 
oscillation will exist, a means for sta- 
bifizing the circuit is necessary. The 
usual approach is to reduce the over-all 


' gain of the system. One of the simplest 


ways to reduce this gain is to increase 


F the proportional band. The fact that 


this method has the disadvantage of 
decreasing the accuracy of control 


taises a question—whether some other 


method might be employed to improve 
stability, without sacrificing accuracy. 

Let us investigate the effect of de- 
creasing the lag of the circuit, or of 


| eliminating a capacity element from 
the circuit. Inspection of the phase 
characteristic shows that the total 


phase shift of 360°, which accompanies 


E oscillation, will occur at a higher fre 
F quency. If the gain at the higher fre- 


quency is less than one, the circuit will 
not oscillate when the lag is reduced. 
\lthough the gain diminishes when the 
frequency rises, as shown by Fig. 7, 
the gain characteristic drops less rap- 
idly when the circuit lags are smaller. 
These two trends are in opposition, so 
that the net effect on the gain is not 
necessarily in the direction for stabil- 
izing the circuit. 

An experimental investigation of 
transmission-lag effects has been made, 
ising the flow-control system of Fig. 
1. This system was set up with time- 
constants similar to those encountered 
n modern refineries. The hydraulic 
ines were one half in. pipe, 115 ft. 
long, with 10 elbows. The greater por- 
tion of the length consisted of a thir- 
teen-turn coil, 2.5 ft. in diameter. The 
time-constant (i.e. time required to 
complete 683 per cent of a suddenly 
applied change) for the hydraulic sys- 
tem was approximately 0.005 minutes, 
when the diaphragm valve was posi- 
tioned for a normal] flow of 2 gal. /min. 
{n undamped bellows type of differ- 
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Fig. 9. Effect of transmission distance on stability. 


ential-pressure transmitter was used. 
Connections to the orifice plate were 
one quarter in. pipe lines, 6 in. long. 
This type of transmitter develops an 
air pressure which is proportional to 
the differential. The time-constant for 
the lag introduced by the measuring 
means was 0.003 minutes. A recorder 
was closely coupled to the output of 
the transmitter, so that the lag in the 
recorder transmission line was negli- 
gible. Four different lengths of trans- 


mission line were used between the 
transmitter and the controller and, 
likewise, between the controller and 


the diaphragm valve. These lines, of 
3/16 in. ID tubing, had lengths of 
5, 50, 200, and 600 ft. With each of 
these lengths, the time-constant of the 
transmitter and of the controller was 
as follows: 


Tubing Length Time-Constant 


&: 26. 0.003 minutes 
50 ” 0.005 
200 0.015 
600 0.075 


The diaphragm valve was equipped with 
a positioner and was capable of taking 


order of 10 per cent of full stroke, was 
0.007 minutes. 

If the transmission ft. 
long, the lag in the lines becomes the 
dominant factor. Then the system be- 
haves as if it had two capacities, and 
oscillation will occur when the propor- 
tional band is too narrow. If the trans- 
reduced to 5 ft. in 


lines are 600 


mission lines are 
length, the lags are reduced—and a 


much more favorable relationship ex- 
ists between the gain characteristic 
and the phase-shift characteristic. 
The effect of changing the trans 
mission-line lengths is shown in Fig. 
9. Curve A shows the effect of a load 
upset, when the system is on manual 
control. Curve B shows the effect of 
the same upset, with the system on 
automatic control. For this curve, the 
proportional band and the reset rate 
were set at their optimum values for 


transmission lines five ft. long. The 
Same upset and controller settings 
were used to produce Curve C, but the 


transmission-line lengths were 600 ft. 
The significant fact is that, with short 
lines in the circuit, all oscillations were 
damped out in 0.3 minutes, whereas, 


the full stroke in 0.06 minutes. Its with long lines, the oscillations were 
time-constant for small changes, in the not only sustained but also grew in 
MINUTES PER 
REPEAT TRANSMISSION PROPORTIONING MINUTES PER 
LINES BAND REPEAT 
5 FT { f 50 % 0.02 
50 FT BS 5; 55 % 0.02 
200 FT { BO % 0.04 
ee 
600 FT } se 555. 100 % 0.1 
1 


Effect of proportional band and reset time on recovery 


Effect 


of transmission distance, with optimum 


controller settings 
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amplitude. Furthermore, when the pro- 
portional band was increased from 60 
to 150 per cent, the oscillation de- 
creased slowly—even after one minute, 
the amplitude was still 4 per cent of 
the normal flow. 

In addition to the improvement in 
stability, other important advantages 
result from the use of short transmis- 
sion lines. One of these advantages is 
the reduction in time required for the 
process to recover after an upset. If a 
stable control system is less than critic- 
ally damped, it will produce oscilla- 
tions of diminishing amplitude, after a 
momentary upset. Two control systems, 
given the same upset and having equal 
degrees of stability, will produce an 
equal number of oscillations. If one of 
the circuits has less lag than the other, 
the time required for its oscillation to 


minutes,/ repeat, the recovery time and 
the total area under the curve were 
both at their minimum values. 

A similar series of records was ob- 
tained for the other lengths of trans- 
mission lines. The optimum record from 
each shown in Fig. 11. The 
proportional band and the reset rate 
for each of these records are listed, the 
records show clearly that the system 


series is 


with the short lines has the shortest 
recovery time. The narrower propor- 
tional band and shorter reset time 


furnish evidence of the greater stabil- 
ity with short lines in the system. 

The present practice in the design 
of refineries and  chemical-process 
plants is to place the flow recorders and 
setting stations in a central control 
room, which may be situated several 
hundred ft. from the flow line. This 
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Fig. 12. Remote setting station with field-mounted controller 
die out will be less, because of the practice leads to the use of long trans 
higher frequency at which the oscilla- mission lines in the control loop, if the 
tion occurs. controller is installed on a_ centra 
In the experimental systems, shorter panel. The benefits from the us if 
recovery time resulted—both from the short transmission lines can best 2 


fact that stability was obtained wit} 


a 
narrower proportional band and fron 
the fact that the oscillation frequently 
was higher when short transmission 


- ‘ 


0 and 11 show 


chart 


lines were used. Figs. 1] 
this improvement. The 
in Fig. 10 were obtained from the flow- 
control system having 
lines five ft. long. The system constants 


records 


transm! 





were the same as those used f ob- 
taining Fig. 9, except that the cont 

valve operated over a flatter portion 
of its characteristic. The initial upset 
for each record was produced by oper 
ing a cock in the flow line. Both tl 

proportional band and the reset it 
were set at various values, and a ré 
cord was obtained for each of é 
possible combinations. These records 


indicate that, with a proportional 


i Da 


of 50 per cent and a reset rate of 0.02 


obtained by tr 








placing the controller 

the poin measurement, and using a 
remote s of setting the control 
poin ! he control room. Fig. 12 
s i Vpica remot set flow- 
I [he controller is ited 
at the point of measurement, thereby 
e ating the transmission lines to 
from the control room. The mini- 
nu engths of transmission line in the 
cont: oop is determined by the dis- 
tance between the orifice plate and the 
control valve. Notice that two trans 
mMIssi1o? ne are subject to the meas 
ired-variable essure and to the con- 

tre ! tput pressure, respective 
rhe nes are dead-ended at the con- 
ti ! therefore, the control action 
doe r depend in any way on the 
tin required f the transmission of 
pressure through these lines. The pilots 
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the control loop contains the trans 
mission lines for the measured-varia 
pressure and for the controller-out} 
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DEFINITE program of Meter 
Maintenance is necessary to any 
company making use of orifice 
both to insure the ac- 
racy of those records and to protect 
he capital investment in the instru- 
nents themselves. 

The stringency of the program will 
nge upon the value placed upon that 
accuracy of record. The usual criterion 
vill be the economics of the measure- 
nent. However, the element of public 


meter records 


ronfidence in the company’s practice 
may also enter as a factor for main- 
aining a high standard of accuracy 


and the good well-kept appearance of 


the Meter. Since the aforementioned 
values will vary greatly between the 
various measurement set-ups, we can 


generalize on the establishment 
of policy with regard to frequency and 
care in the servicing of Meters, and 
ave the formulation of policy up to 
the department doing the work. 

Some of the factors to be considered 

establishing a measurement 
gram are: 


| 


only 


pro- 


The value of the product passing 


through the Meter. 


2. The severity of the service as to 
eading conditions, purity of material 

ng measured, ete. 

3. The severity of the external condi 

ns such as weather, humidity, fumes, 
pray, ete. 

1. The one places upon. the 
Public Relations effect of good appear- 


ar 


nce and accurate measurement. 


value 


Each company will undoubtedly have 
Meters falling under various degrees 
‘importance in the light of the afore- 
mentioned factors and will develop a 


program providing frequent testing and 


alibration of certain key meters 
perhaps only periodic checking of 

rs, with others perhaps so rela- 
ly unimportant as to demand serv- 
only when obvious errot 
lenced by other check meters or the 

The present shortage of man- 
ver is an important factor in keeping 


and 


exists, as 


se classifications quite distinct. 
\ good system of Meter Records is 
essential to planned Maintenance. 


\ number of such are in use 


i are subject to personal preference. 


systems 


Notes should always be made upon the 
chart at the time of making any re- 
pairs, adjustments or changes and 
should be signed by the party who 
makes them. 

Some keep Meter Notes in conjunc- 
tion with the coefficient records, others 
have separate records for each Meter 
on an individual card. The author 
favors a card for each Meter bearing 
such information as: gage serial num- 
ber, differential range, pressure range, 
case type, location, type of spring, type 
of repairs and adjustments, accom- 
panied by the initial of the party mak- 
ing them and the date on which they 
were made. 

The foregoing program will be de- 
signed to serve as over-all protection 
to the Metering System. However the 
possibility exists that a mishap might 
befall a Meter shortly following the 
routine servicing of it and the attend- 
ant error might exist until the next 
scheduled service period unless some 
method of detection be used. There are 
two common methods of detecting 
errors in measurement. 

1. One is through the cross check of 
recorded volumes by comparing Master 
Meter Readings, etc. 

2. The other—usually the quicker and 
most practical method—is that of care- 
ful chart censoring. That is looking 
over the charts carefully as they come 
in from the Meters. 

A skilled person can quite success- 
fully diagnose most Meter trouble by 
comparing the normal record with the 
record following a mishap to the Meter. 

We shall list some of the more com- 
mon examples. 


1. Differential marks 1. Usually denotes 
below zero continuous ow mercury level 
Ty 
Differential pen 2. Larger plate indi 
arks hove hart ated or t Mete k 
re filed wit! ondensate 
No change is >. Meter s hinding 
showr n differential due to frietior n 
hen the static shows sified mercur 
lefinite change 
1. Differentia re 4. Mercury ost 
rus to a lower ave needs replacement 
rage, following a period 
exceeding the Meter 
range 
Climbing or fall 5. Tape d 
ing non-pulsating dif- generally d to f z 
erentia record, fol Ing r hydrate 
wing i norma 


Maintenance of Mercury-type Orifice Meters 


By MELROY WELCH, Sup’t Gas Dep't, Sun-ray Oil Corp., Los 


Angeles, Calif. 


6. Either static Yr 6. Pens 
differential pens appar- stment as to lengtt 
ently gain or lose time 

in moving over hart 

range. 


variations 
sometimes 


common 
are 


There are a few 
in chart records which 
misinterpreted, such as: 

1. A depression of differential read- 
ing to the extent of about two tenths 
of an inch water differential per 500 
lbs. pressure. 

2. A variation of meter 
extent of about one-third of one 

cent of maximum range of differential 
per 50 degree temperature variation. 

3. A variation of about one percent 
in pressure spring reading pet 50 
degree temperature change. 

In considering the work to be 
in adjusting and repairing meters, con 
sideration should be given the tools to 
be used in doing such work. Individual 
preference will govern their selection 
to some degree. However, the following 
list is submitted as a minimum kit for 
general service. A number of additional 
tools will be needed for 100 per- 
shop overhaul purposes. 


the 
per- 


zero to 


done 


shop 
cent 


for 








A suggested minimum tool list 
field service: 
1 1 Snital ema ‘ - TI suthor 
ope 1 tv} te he wit 
TI 1a r ible 
1 ) nete wit T t ae 
1) T tal 
4. (1) 12-in. ¢ t 
1 Cres 
t 1 4-1 Cres wr 
7 l 1 T rigid ] 
8. (1) 6-in. rigid } ‘ 
’ l R-in. Flex andle I 54 
10. (1) 7/16-in. 1 nt socket 
11 1 9/16-1 1 oint 
12 1 « -ir L2-poir t 
] 1 t Sid ifting 
4d in. 1 ‘ 
: a 
Decembe Veeting Thursday 


21st, Rio Hondo Country Club, 
Dinner at 6:30, 


the 
Downe y, Calif. 


meeting at 8:00 p.m 


Past President’s 
| Night; (2) Traps—Fe1 
| sonal experiences with Admiral 
Byrd in 1941 and personal experi- 
ences of the South African Tour, 
by L. C. Mu 


(1) 


Steam 


Features 


seiman 










































Ni 





ember 














16. (1) L%-in. Over-all by 1/16-in. bit *crew- 
driver 
17. (1 4-in. Over-all by %-in. bit screwdriver 
18 1 7-in. Over-all by 3/16-in. bit serewd t 
(Plomb #9632 
] 1 12-in Over-all by %-in. bit screwdrive 
zt 1) 3-in. Starret pin vise wit! 
of 360 ga spring wire 
21 1 Stainless stee easpoor ri ) 
22. (1) Clock Key 
2 (1) Dill-Presto Oiler 
24. (1) #2 Paper clip for hold 
25. (1) 8-in. Flat f 
Jt 1 be -il Paint brus 
2 2) Small calibration adjusting wr 
=> l ®-1n or &-1r Combi 4 or t 
and Horizontal bulbs 
29 1 \-in, Standard e ta 
1. (41 Inside outside caliper rule s 
#425 
1. (1) 6-ft. Ste 
2. (i Lubricator for greasing diff t 
ing boxes 
i 1 Tube distributor grease } 
i4 1 Tube ermatex $2 for thre 
$5. (1) Pint Maso ar fe y 
t6 1 Roll friction tape 
7 42 Fine Arkansas s s 
pens 
38. (1) Pair ink bottles 
39 1 Putty knife 
40. (1) Ear syringe for washing 
41 1 Battery sy! ‘ 
42 1 Pint jar with mis 
and the following 
1 lengtl f I nn 
sp ing wire 
1—length t Si # 
spring wire 
1 ink drop; 
1—-tube Lu 
1—short gth ¢ te 
ing 
I—set pe ( s 
1 eact f misc s 


In this discussion of Meter 
nance, we shall consider 
Service as applying to the 
elements of a Meter: 

1. The Differential 

ment 

2. The Static recording 

3. The Time recording 

4. The Meter Manifold and 


eleme 


I 


recording 


tT 


element. 


Mainie- 
Maintenance 
following 


} 
eie- 


tap lines. 





5. The external parts of the Mete 
Case, ete. 

A statement of the ideal state of 
adjustment of a meter might embrace 
the following: 

1. The differential pen should follow 
the arc of the chart bearing light 
against the paper and should 
freely up and down the scale to s¢ 
at zero after going slightly below, the: 
above, and finally rest on the ze ne 
and upon checking should follow the 
water column exactly, throughout the 
range of the meter. 

2. The static pen should move freely 
touching lightly and record 15 minutes 
earlier than the differential pen, and 
check with a test gage throughor ts 
range. 

3. The clock should run smoothly and 
record the time correctly. 

4. The meter manifold should be free 
from leaks, free from rust and conder 
sate; valves should close securely and 
open easily and be so arranged as 
permit the easy testing of the mete 

5. The meter case ise, et I d 
be clean and well painted so as to po 
tray an air of being ‘ kept 

A series of suggested procedure 
sheets will follow indicating how 
make the essential adjustmer ul 


orines 
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OPERATION SHEET ON THE DIFFERENTIAL 
RECORDING ELEMENT 
Problem the Diffe rential 

Ele ment 


To Calibrate 


Equip nent: 
Tools as per tool list. 


1 50-in. Water manometer. 


1 Aspirator bulb and hose. 

1 Meter chart cf proper differential 
range, or conversion chart for square 
root chart 

Procedure 
1 


shut-in Meter 
pressure, 

and if no 
the aspir- 


1. By-pass and and 
open atmospheric 
2. Attach 50-in. manometer 
pressure is available attach 
ator bulb. 
3. Pla the 
the 


to 


inches of water chart on 
meter. 

4. Check the Mercury level and adjust 
with 14-In. ! i remov- 


7 ing o1 
ing Mercury if necessary. 


5. Cheek 
maximum ter. 
6. If pen reacs more than 


meter, remove the mete? 


the 


cove} 


ma 
and 


re ads less 


nt 


lengthen the linkage, or, if it 


than the manometer, shorten the link- 
age. Rerun and adjust until it checks, 
then check at three or four points go- 
ng up and coming down and if there 
is any lag check all points and remove 
friction by lubricating or polishing the 


parts. 


7. Enter note on chart concerning 


findings and the work done and sign 
8. Return Meter to operating service. 

Operating Sheet 7 Calibrate the 

Statice Element’ 

i” ; 
Equip) 

Tools as per tool list 

1 suitable range test gage or dead 
weight Tester) 

1 Meter Chart of proper pressure 
range or proper conversion table for 
square root cnarts 
1. By-pa and shut-in the Mete 

and open to atmospheric pressure 
2. Cher a pen to arc, then 





stat ites faster 

Oil a and check a 
points of friction § or Static element 

nkage and adjust pen pressure so as 
t float fre when the Tace is depressed 
1, in. by pressing in on the face plate 
and chart with the thumb 

4. Connect test gage and check pen 
reading at zero and at Maximum rang 

». If pen eads less than gage, 
shorten the linkage. If more, lengthen 
the linkag Readjust it to zero and 
repeat intil it checks. 

6. Increase the pre ire, check at 
three r four points up and down the 
scale, if there is any drag, eliminate it 
( hex part larly at the WoO? ny 
rang 
) ft Nhi¢ ‘To S t+} n° 

} { ; ft 4 
I a yO. + ; 
( } 
Cleaning ar toothbrusl 
( nit 


Procedure: 


eek giehte eons ais 


1. If clock is very dirty, disas 
and scrub parts in solvent, using J, e 1 
fairly stiff brush, or paint brus ees 

2. Re-bush worn bearings by dy |li R: 


out old bearing and replacing 

bushing stock, then ream the bearing wach 

to fit the shaft. clinches 
3. Replace broken or worn pa i eee 
. Reassemble and center the balar fa 


wheel swing by the rf 


spring. 


adjusting 
of hair 
~ ve el 


5. Adjust the verge and hatchet gea 


to provide an even, strong swing = io 
6. Oil the bearings and hatchet Us = 
teeth. es 4 
7. Adjust to time by regulatir Poot ‘* 
time lever which snubs the hair spring JP! we 
Cnerat n Sheet a: Service tl V - aie 
ter Manifold” : ard 
Equipment: \ usefu 
1 Tools as per tool list ma 
2. Vaive stem packing ‘ 
} uto distributor grease or equiv 


P cedure 


1. Disconnect header from Meter a: 





bow tap lines to remove foreign matt 

If either high or low side seen ¢ 
structed, break down fittings and ym opp: 
out foreign matter. 


broken 








2. Remove bonnet and stem fromfMayound a 
valves, screw stem on through the Ns # ib and 
net. Grease threads of stem _hea' Sand bl 
witn distributor grease or equivalent than Cat 

3. Repack packing gland with suit paint and 
able graphite-impregnated packingM:. to be 
smeared with grease. Reassemble. hited 

1. If header is ve ry rusty, treat Taping 
the rest of the meter, by sandblasting MR +:ction 
and repainting. Leave 

5. Reassemble header and check f al shaft 
eaks by means of soap suds. ppil 
O pe if Sheet To ¢ mpletely f fi 
f h Met 7 on 

Tools a per ool list oe 
2. Suitable paint and brushes o1 ~ th 

gun $n 

Sand blast service. (Would sugg , 

he cal Monument works.) = 

P ; 

1. Completely disassembl« Me ter yA 

2. Have Meter and parts caref 
and-blasted. 

3. Paint all castings and case wv 

( s of zine chromate prim 

inside chambers and floats wit 

a dull finish oil primer, such as “Fulle 
Black Metal Primer.” 

$4. Paint with one coat of finish ¢ 
namel or the like. 

». Reassemble Meter replacing w 

6. Calibrate Mete) 

7. Apy ver-all finish coat. 

M TENAN( NOTES 

M ‘ y 1 y r Vo? n he e] 
na pro} ( é f matet 

£ nstalla ns, ich as 

|. Larg pening } ( at O 

ri ne 
Larg pening ti es with a 
Po. rama’ 
I ont { , 












{, se of stainless steel valves. 
5 range for top openings for taps 











as +h Meter run, eliminate. moisture 
USi lig tntrarce to tap lines and to insure 
us roper drainage. 
Has RANDOM SHOP NOTES 
a 
7: ; When repacking valves, pull bonnet 
° nd ease the ising threads. 
ya 4 good pen cleaner may be made 
m pieces of static tubing and No. 60 
ps - Wire 
ss Make ink from glycerine and colo) 
het o ve eliminate acid eating of pen by 
ing average commercial ink. 
ak a Use Colloidal Graphite for lubrica 
, n of differential bearings. 
“f Pool clocks may be spotted by 
S _ mmeguial ticking. 
th, my D ferential shaft packing, use graph- 
tring package and Lubriseal and 
ard washers 
{ useful packing hook may be mad 
m a crochet hook or fron» heavy 
kpring plano wiring. 
Parkerize inside of Meter to minimize 
corrosion. 
To change degree of choke in choke 
hings cut them off and vary degre 
ter choke by their length. 
matt To remove old style mercury drain 
ms rews, tap sharply with t hamme} 
A probe Hitrom opposite sides. If the screw head 
broken, file away part of the stocl 
1 TroM@around and tighten hand vise on the 
he bor tub and remove. 
hea Sand blasting is much re thorough 
valent than caustic cleaners for removing 
As fpaint and rust, but if a strong cleane 
acKINE Mis to be used, use only that wl 
le. nhibited for Aluminum us 
reas Taping ink bottles together wit} 
1as tion tape minimizes sp g 
| ive l 2 ! end } a Litt e! 
rn a haft to I Ire Tree 4 I 
Lapping-in Terentia ! I 
JR friction free operation, parti 
on high pressure 
| Ve Meters, a ( ! ne ? 
cal rise athe! } eM 
7? Z I 
p the 1 ry nd 
n ly n ( 
ig’s pacing . : : 
a fF t a 1 , 
r. Vv ro gona piece of plate gia 
ef 
W 
imé 
W t 
u t 
Ce 
W 
|] 
I 
0 ' CHRISTMAS SEALS 
4 FICHT 
a . TUBERCULOSIS 
















































for your Consideration: 


D ban Compactness Note in the picture above the short oxial length. 
Tubes 3’ in size and larger are approximately 1 to 1% diameters 
long, depending upon the velocity in the main. For high main line 
velocities (above 10 ft/sec. for liquids) tubes are less than 1 diame 
ter in length. 

2 e ee Ease of Installation Due to its compactness and because it requires 
no straight runs upstream or downstream, except near valves or 
regulators, the total space required for installation is but a small 
fraction of that necessary for other primary devices. It can be 
installed as readily as a fitting and in that section of the line most 
conducive to steady flow conditions. Moreover, it can be installed in 
the plant proper, eliminating the need for expensive vaults or 
housing. 

3 eee Reverzibility The Foster Flow Tube is symmetrical transversely; up- 
stream and downstream nozzles and ports are identical. This means 
that where processing calls for flow reversal, the meter can readily 
handle the changes 

4 e ee low Head Loss Where head losses are important Foster Flow 
Tubes are designed with a main-to-throat ratio that provides negli- 
gible unrecovered head losses 

Rises Accuracy All Foster Flow Tubes are furnished with calibration 
curves obtained in laboratory tests simulating installation conditions 
and can therefore be guaranteed to an accuracy to meet any speci- 
fication. 







Foster Flow Tubes are recommended for a wide range of services 
metering the flow of liquids and wet or dry gases. They are avail- 
able in a!l commercial pipe sizes with flanged or screwed con- 
nections. Standard lining is bronze but other materials are 
available. In writing for further information, give processing and 
installation details of your metering requirements. 











FOSTER ENGINEERING 


835 Lehigh Avenue * Union, N. J. company 


PRESSURE REGULATORS RELIEF AND BACK RESSURE VALVES USHION CHECK VALVES ALTITUDE VALVES tAN 





ENGINE REGULATORS Pume VERNORS TEMPERATURE REGULATORS FLOAT AND LEVER BALANCED VALVES 








MON-RETURN VALVES VACUUM RE ATORS @ BREAKERS STRAINERS SIRENS SAFETY VALVES FLOW TUBES 
















THERMOCOUPLES 


~ 
oe 


Thirty-six years of experience 

and “know-how” go into the pro- 
duction of Gordon Platinum, Platinum- 
Rhodium Thermocouples. From this | 
experience has evolved the Gordon 


policy which calls for the utmost in | 
quality and service, the utmost in 
value to clients. That is why Gordon | 

| 


oe cert x see 


platinum wire is carefully checked for 
thermocouple accuracy against a mas- | 
ter thermocouple . . . 
certified by the National Bureau of 
Standards 

The porcelain insulation and pro- 


calibrated and 


tecting tubes which go into a com- 
plete thermocouple assembly are of 
the finest quality obtainable. They 
are the best known means of pre- 
venting contamination of the elements 
which result in false e.m.f. values. Also, the Gordon 
G-142 head which goes into a complete thermo- 
G 142 HEAD INNER PRIMARY TUBE 








INSUL ATO! 


\ aL \ 
27) ) 
a he 


gs 





SECONDARY TUBE 


couple assembly is light in weight ond permits 
easy replacement of new elements into a pro- 


The Gordon Policy—highest quality 
Gordon 
craftsmanship at the lowest possible price. 


| 

| 

| 

| 

tecting tube assembly | 
| 

| 

and standards of material —plus 
} 

| 


Write now for full information and price list. 





CLAUD S. GORDON CO. 


Speciolists for 36 Years in the Heat Treating 
and Temperature Control Field 

Dept. 21, 3000 S. Wallace St., Chicago 16, II! 

Dept. 21, 2035 Hamilton Ave., Cleveland 14, O 
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New Literatur 


which will be of value to them. Use the 


mailed DIRECTLY to the manufacturers. 


In this department we report new literature pertaining to Instrumentation, + 
ceived from the manufacturers. We urge readers to request ONLY those bulletin 
Postage-free Order Card on Page | 20} 
Requests for literature FROM ABROAD should be made on company letterhead and 
















S-684 RADIOACTIVITY DETECTOR. 2-page 
bulletin illustrates and describes maker's “Super 
Sniffer” radioactivity detector for uranium pros- 
pecting; covers features, advantages, price.— 
Nuclear Instrument & Chem. Corp., Chicago, Hl. 
DIAPHRAGM CONTROL VALVES. 
{-page Bulletin S10 describes and _ illustrates 
maker's “Series 1200 and 1400" diaphragm con- 
covers features, construction, avail- 
dimensions, characteristics, 
and specifications.—Kieley and Mueller, Inc., 
2033 43rd St.. North Bergen, N. J. 

S-686 LOW WATER CUTOFF. 4-page Bul- 
letin 911 illustrates and describes maker's “Lec- 
trol” automatic low water cutoff for all gas and 
electric water stills; covers features, advantages, 
and data for ordering.—Precision Scientific Co., 
3737 W. Cortland St., Chicago 47, Il. 

“MICRO TIPS.” 4-page Vel. 1, No. 6 
this house organ features articles on 
uses of maker's snap-action switches.— 
Switch, Freeport, Ill. 
RADIO, TV CATALOG. 212-page 1951 
“Everything in Radio, Television, and 
Electronics,” equipment for 
maintenance, research and produc- 

includes sections on radio- 
public address amplifiers and 
equipment, radio sets 


S-685 


trol valves; 


able inner valves, 


S-687 
issue of 
various 
Micro 

S-688 
catalog, 
Industrial 
industrial 
tion requirements; 
activity counters, 
sound systems, recording 
and TV chassis.—Allied Radio Corp., 833 W. 
Jackson Blvd., Chicago 7, Ill. 

DRAWING STENCILS. 4-page  bro- 
and describes maker's “‘Instru- 
protractors, isometric 2-angle 
2-angle and ellipse 


covers 


S-689 
chure illustrates 
master” isometric 
and ellipse stencil, dimetric 


stencil, hatching stencils, and others; includes 
prices.—John R. Cassell Co., Inc., 110 W. 42nd 
St.. New York 18, N. Y. 

8-690 INSTRUMENTATION DATA SHEET. 
i-page Instrumentation Data Sheet No. 9.1-3 
contains article titled “Continuous Record of 


Electrical Power Increases Central Station Effici- 
ency—Accurate and Rapid Measurement of Use- 
ful Power with Check on Reactive Power Pre- 
vents Overloading of Generators.”’—Industrial 
Div.. Minneapolis-Honeywell Regulator Co... 
Philadelphia 44, Penna 
FREQUENCY 
page Bulletin 1090 

C. G. Conn, Ltd. 
direct-readine 


S-691 MEASUREMENT.  6- 
illustrates and describes 
“Stroboconn”™ stroboscopic-type 
frequency meter; covers features, 
industrial applications, 
Crossley & Associates, 
Ave., 40, Tl. 
“THE C-D CAPACITOR.” 16-page Vol. 
No. 9 issue of this house organ features 
titled ‘Resonant in Radio 
Circuits’; contains reeular feature 
“The Radio Trading Post—A Free Market-place 
for Buyers. Sellers, 
Dubilier Electric 
Plainfield, N. J 
“TIC LABORATORY 
No. 1 issue of this house 
article titled “‘Low Frequency 
the Type 320-A Phase 
strument Corp., 1058 Main St., 
“TIC LABORATORY REPORT.” 6- 
No. 2 issue of this house organ features 
titled “Determination of the Q of Coil 
of a Z-angle Meter and the Series 
Method,” also illustrates and de- 
network and “Type 
wide band decade amplifier.—Technology 
1058 Main St... Waltham, Mass 


use, construction, speci- 


fications.—Alfred 4501 
N. Ravenswood Chicago 
S-692 
15, 
article 
Receiver 


Capacitors 


Swanppers.’’"—Cornell 
Bivd., South 


and 
Corp., Hamilton 
S-693 REPORT.” 4- 
organ features 
Characteristics of 
Meter.”°—Technology In- 
Waltham, Mass. 


page 


S-694 
page 
article 
by Means 
R.sonance 


maker's calculators, 


scribes 
500-A° 


Instrument Corp 





— 











8-695 “THE LABORATORY.” 24-page vy 
20, No. 1 issue of this house organ featur 
articles titled “Science Stabilizes Economy in th 


















Land of Sunshine,” “Fisher Takes Over TA; 
Line of Petroleum Testing Instruments,” 4) 
articles on “Beckman” automatic titrator, burny 
wingtop for Pyrex tube bending, and oth: 
laboratory devices.—Fisher Scientific (o., 
Forbes St., Pittsburgh 19, Penna. 

8-696 “INSTRUMENT NEWS.” 8-page Vo 
1, No. 4 issue of this house organ featur 


articles titled “Classification of Infrared Spe 
tra—Punch-Card Committee Progress Report 
“Polarized Infrared Spectra Determine (Cryst 
Structures,” “Alkali Control in Cement | 
dustries”; also articles on maker's  10-in 
apochromatic refractor, the “‘Model 38” Tiseliy 
electrophoresis apparatus, and ‘Model 52-(" 
flame photometer.—The Perkin-Elmer 
Glenbrook, Conn. 


Ke iy your 


gas caved 





















CorpJ 





S-697 TV DATA SHEETS. 8% x I1 binde 
punched TV control and resistor replacemen 


data sheets cover RCA, Du Mont, Strombery 
Carlson, Crosley and Emerson models; contai 
reference charts indicating model and chassis 
stock and part numbers, catalog number, price 
function and description.—Clarostat Mfg. (0 
Dover, N. H. 

S-698 VISCOMETER ADAPTER. 2-page Dat 
Sheet 034 describes and illustrates “UL” adapte 
for measurement in ultra-low viscosity rang ie 
(0 to 10 centipoises) with “LV” models om 
maker's viscometer; covers features, specifica 
tions, price, and use.—Brookfield Engineerin 
Laboratories, Inc., Stoughton, Mass. 

8-699 ELECTRONIC AND ELECTRICAIR 
COMPONENTS. 72-page Catalog No. 300 illu 
trates and describes maker's terminal lugs, ter 


Inc., 


minal boards, swagers, hardware, insulate 
terminals and standoffs, coils and chokes; in 
cludes drawings and technical data on eaci 
unit; encloses revised price list.—Cambrids® ——- 
Thermionic Corp.., 445 Concord Ave., Cambridg i 
38, Mass. 4 
S-700 GEIGER COUNTERS. 4-page fold, YOU W 
contains article titled “Counters” by Dr. Ser#) terial or 
A. “wr e~ — — Scient % { # ysis pro 
’ uly 950; covers elements and use °— ; 
Geiger counters, behavior of electrons, positi a in the n 


ions, ion clouds and impulses, penetrating, nong trated | 


penetrating and decaying cosmic ray particlede Engelh; 
and data on special counting circuit arrang® 
omplet 
ments. Price 10 cents.—Bureau of Public Ine . 
formation, New York University College p yses 7% 
Engineering, New York 53, N. Y. tivity n 
S-701 HYDRAULIC VALVE CATALOG contains 
page Catalog Section 202 illustrates and «+B dyctivit 
scribes 90 different models of 4d-way hydrau to keep 
valves; includes drawings, specifications, circu! 
layouts showing arrangement of all necessan— for you 
hydraulic equipment; covers 25 models of Bulletin 





pilot valves for remote control of main 4-¥9 gewumas 
valves, and valves for flow control, shut-off any 
deceleration, relief, sequence, unloading an Please 
countcr-balance.—Rivett Lathe & Grinder, In 800-A or 
Brighton 35, Boston, Mass. 

S-702 CATHODE-RAY TUBES. 12-page boo, Nome 
let covers characteristics for 103 magnetic-typ Company 
and 91 electrostatic-type c-r. tubes; include 
heater current and voltage data, nominal dimer Address 
sions, persistence and fluorescence of screen 
maximum design center ratings, and typiciie City ... 






operating conditions. Contains table of phospho! ® 
characteristics, basing diagrams, and suggestion 
handling and high-voltage circu! 
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300 illus 
lugs, ter 
insulate 
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ir. Serf) terial on a wide range of gas anal- 

fF |p ysis problems and their solutions 

positig, in the new Engelhard 8-page illus- 
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article: Engelhard equipment provides 

ate iol complete, sensitive, accurate anal- 

lege of yses by the proven thermal conduc- 
tivity method. The bulletin also 
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830 PASSAIC AVENUE, EAST NEWARK, N. J 


Products 


adjustment practice.—Sylvania Electric 


Inc., Emporium, Penna. 

~ §-703 COMPONENTS FOR PLUG-IN, UNIT 
CONSTRUCTION. 24-page booklet covers 
maker's components for plug-in, unit construc- 
tion (back-connected slide-in lock-in chassis, 
color-coded back connectors, plug-in unit hous- 
ings and bases, etc.); covers features, operation, 


application of each type: encloses 4-page bulletin 
on maker's indicator lights, fuseholders, con- 


nectors, plugs and jacks, etc.—Alden Products 
Co., 117 No. Main St., Brockton, Mass. 

8-704 INSTRUMENT DESIGN, DEVELOP- 
MENT, MANUFACTURE. 4-page Form 41850 


illustrates and describes facilities for instrument 
design, development and manufacture; includes 
nine specific in fields of mechanics, 
optics and electronics—covering tooling, 
nautical research, time-measurement  photog- 
raphy, production dispatching equipment, micro- 
wave radar components and high-sveed 
trifugal power units.—Beckman & Whitley, 
930 San Carlos Ave., San Carlos, Calif 
8-705 “ELECTRONIC PNEUMATI( ME- 
CHANICAL INSTRUMENTATION.”  40-page 
Vol. 4, No. 6 issue of this house organ features 
articles titled “Cit-Con Advances Lube Oil 
Frontier,” “Quality Control pH Control 
Synonymous at Newton Falls Paper Company,” 
“Nylon Heat Setting,” “Recordiny Electric 
Power,” “Instrument Operating Principles,” 
“Research in Supersonics at 
others.—Industrial 
apolis-Honeywell Regulator Co., 
Windrim Aves., Philadelphia 44, Penna. 
8-706 PORTABLE HARDNESS TESTER. 2- 
page bulletin describes and illustrates 
“Impressor” portable hardness tester for alumi- 
num, aluminum alloys, soft metals and plastics; 
covers use, engineering data, features.—Barber- 
Colman Co., Rockford, Hl. 
S-707 PLUG VALVES. 2-pavre 
lustrates and describes maker's or 
flanged lever-operated, gear- or air-operated, and 
air-or-water cylinder-operated plug valves; 
covers features, sizes, and prices.—The DeZurik 
Shower Co., Sarteil, Minn. 
SHADED-POLE MOTORS. 4-page 
letin illustrates and describes maker's fractional- 
hp. shaded-pole motors for instrument and other 
applications ; spc cifications, 
istics, and 
chronous, 
reversible 
ford, Ill. 
$-709 “COOK MAGNILASTIC( 
TER.” 4-page Vol. 2, No. 11 issue of 
organ features pictorial titled “Expansion 
at Work,” installations of maker's 
expansion chart of 
diagramming piping layouts.—MagniLastic 
Div., Cook Electric Chicago 14, Ill. 
S-710 ELECTROMAGNETIC CLUTCHES 
page bulletin illustrates 
electromagnetic clutches for machine 
indexing table feeds, 
tures, specifications, 
Co., Rockford, Hl. 
S-711 PHOTOGRAPHIC 
page bulletin illustrates and 
“Varitron” photographic recording 
technical, industrial and scientific 
covers features, construction, applications, 
principle of operation.—Photographic Products 
Inc., 955 N. Mansfield Ave., Hollywood 38, 
Calif. 
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covers character- 
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reversible, and 


models.—Barber-Colman 


unidirectional, syn- 
and 


Rock 


unidirectional 
Co, 


NEWSLET- 
this house 
Joints 
describing 
joints; includes symbols 
for 


Co., 


describes and maker's 
tool servos, 
ete fea 


—Barber-Colman 


devices, covers 


operation 


RECORDING 2- 
maker's 
for 
applications; 
and 


describes 
camera 


POWER bulletin il 
lustrates maker's 
combustion applications; 
blower-mixer, burners 
Rockford, Hl. 

8-713 MOISTURE CONTENT 
LER. 4-page bulletin describes 
maker's “ADR Drimeter™ 
moisture content control in 
features, use and 
Instrument 2920 N 
33, Penna. 

S-714. ELECTRONIC POLARIZED 
2-page bulletin illustrates and describes 
electronic polarized 
bridge circuits; 
installation, 
characteristics, specifications 
Rockford, Il. 

TENSILE TESTER JAWS. 2 
and illustrates 


UNITS. 4- 
power 


page 
units for industrial 
valves, 

Co., 


covers use on 


—Barber-Colman 
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and illustrates 
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fabric 
operation Fielden 
ith St., Philadelphia 


and 
covers 
Corp., 
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maker's 
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constru 


relay for 


balancing covers 
tion, 
electrical 
Colman Co., 
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dimensions, 
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operation, uses, 
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MEGACYCLE 
METER 


Radio's newest, muiti-purpose instrument con- 
sisting of a grid-dip oscillator connected to its 
power supply by a flexible cord. 
Check these applications: 
® For determining the resonant frequency of 
tuned circuits, antennas, transmission 
lines, by-pass condensers, chokes, coils. 
© For measuring capacitance, inductance, 
Q, mutual inductance. 
® For preliminary tracking and alignment 
of receivers. 
e As an auxiliary signal generator; modu- 
lated or unmodulated. 
*® For antenna tuning and transmitter neu- 
tralizing, power off. 
® For locating parasitic circuits and spurious 
resonances. 
© As a low sensitivity receiver for signal 




















tracing. 
9ECIFICATIO 
MANUFACTURERS OF sidieneieeebiihia 
Z Power Unit: 5Y%q wide 
Standard Signal Generators 6%" high; 74" deep 
Pulse Generators Oscillator Unit 7y%," 
FM Signal Generators diameter; 2° deep 
Square Wave Generators FREQUENCY 
Vacuum Tube Voltmeters 22 mc. to 4 me.; 
UHF Radio Noise & Field seven plug-in coils 
Strength Meters 
M ULATION: 
Capacity Bridges ad 
CW or 12 ycles; or 
Megohm Meters outer 
Phase Sequence Indicators ER SUP 
Television and FM Test E ro" ei 
Equipment 1 12 volts 50-60 
cycles; 20 wotts 









MEASUREMENTS CORPORATION 


BOONTON NEW JERSEY 









































We. 12% Ibs. 
12x 5%"'x 7" 


Another Waterman POCKETSCOPE 
providing the optimum in oscilloscope 
flexibility fer analyses of low-level 
electrical impulses. Identified by its 
hi-sensitivity and incredible portabil- 
ity, $-14-A POCKETSCOPE now per- 
mits "on-the-spot"’ control, calibration 
and investigation of industrial elec- 
tronic, medical and communications 
equipment. Direct coupling without 
peaking, used in the identical vertical 
and horizontal amplifiers, eliminates 
undesirable phase shifting. Designed 
for the engineer and constructed for 
rough handling, the HI-GAIN POCKET- 
SCOPE serves as an invaluable pre- 
cision tool for its owner. 


Verticat ond horizonta! channels: }Omv rms/inch, with 
response within —2DB from DC to 200KC and pulse 
rise of 1.8ys. Non- frequency discriminating attenuators 
end gain controls with internal calibration of trace 
omplitude. Repetitive or trigger time base, with linear- 
izgtion from Yacps to S5OKC with sync. or trigger. 
Trace exponsion. Filter graph screen. Mu metal shield 
And a host of other fectures. 


WATERMAN PRODUCTS Of, INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


WATERMAN PRODUCTS INCLUDE: 


$-10-B GENERAL 
$-11-A INDUSTRIAL 
$-14-B WIDE-BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 
$-21-A LINEAR TIME BASE 


POCKETSCOPE 
POCKETSCOPE 


Also RAKSCOPES, LINEAR 
AMPLIFIERS, RAYONIC® TUBES 
and other equipment 


h 


WATERMAN PRODUCTS 





testing machine jaws with resilient follow-up 


specifica- 
Hancock 


action; covers features; application 
tions.—Instron Engineering 


St.. Quincy 71, Mass. 


S-716 INSULATION 
ERS. t-page Bulletin 2A illustrate 
maker's “Vibrotest” insulation resistance testers; 
gives full date on 29 models: covers advantages, 
applications specifications, and W heatstone 
bridge combinations.—Associated Research Inc., 
3766 Be'mont Ave., Chicago 18, Hl. 
S-717 “WHEELCO COMMENTS.” 
19. No. 1 issue of this house organ features 
les titled “Clese Tolerances Required for 
Extrusxn of Plestic Sheetine,”” “Canadian 
Uses Versatile Machine for Mou!'d- 
Products and “New Horizontal! 
Tube Furnace Aids in Crystal Dev 
Wheelco Instruments Co. 
Sts.. Chicago 7, Il 


BROADCAS1 
illustrate describe maker's 
Sheet .904 Section B covers features 
WM-30A phase 
916 


Corp. ? 4 


RESISTANCE TEST- 
and describes 


i-page 


Manufaciurer 
ing Rubber 

lopment.” — 
Peoria 


Harrison and 


S-718 catalog 


EQUIPMENT. 3 


heets and broadcast 
quipment: 

cifications on “Type 
Sheet 


meter 


mitor and covers 
W X-2C” 


rype 
BI-11A tr 


accessories: 
field intensity 
WA-26A” 
nsmission 


Ty pe Sheet .946 
venerator and 
measuring set.—Radio 
Cerperatiion of Harrison, N. J 
TEMPERATURE, PRESSURE IN- 
STRUMENTS Cataleg No. 101-J de 
xs and illustrates ther 
and en 


fone 


overs 


America, 
S-719 
»6-page 


maker's industrial 


and acc: ssories, miscellaneous 


m thermometers hydrometers, dial 


catine and recording thermometers, record 


pressu gazes, panel boards, air-onerated 


temperature and pressure controllers, diaphragm 


met ‘ es, self-operatine temperatures, etc 


applica 
1420 W. 


mplete technical data, features 
end prices.—H. O. Trerice Cc 
Bivd., Detroit 16, Mich 
LIQ“UID-LEVEL CONTROLLERS, 32- 


1048 illustrates 


ayette 
S-720 


page Catalog describes and 


-electric floatiess liquid-leve) and in 


dustrial centrollers;: covers operation specifica 


tions and feetures of induction relays, multiple 


ctrode magnetic contactors 


B/W 
Birmineham 


pump ccntroli el 


Controller Corp 
Mich 


and starters, et 

East Maple Road 
rU MBLER-MIXER 
maker's 


S-721 2-page bulletin il- 
‘Lanco”™ lab 


selids or 


ustrates and describers 


eralory tumbler-mixer for liquids ; 


also describes and 
alcohol 
Arthur S$ 


Chicago 


overs specifications, features; 


nictures maker's thermometers, blow 
terch, and cylinder 
La Pine & Co., 121 W 
10, Ill 

8-722 ELE(¢ 
1950-51 


vacuum-tube 


safety support 


Hubbard St 


TEST 


describes 


rRICAI 


Catalog 


EQUIPMENT. 4 


page and illustrates 


maker's voltmeters, oscilloscopes, 


sweep generators, signal generators, tube testers 


signal tracers, volt-ohm-milliammeters, battery 


eliminators, high-voltage probes, r-f probes 


vstals covers features, specifications, prices 


Electronic Instrument Co., Inc 276 

Brooklyn 12, N. ¥ 

723) PHOTOELECTRI 
850 illustrates 
Fotolectric 

sorting 


Newport 


SYSTEMS. 16 


ribes use of 


page 
and de 
systems in various applica 
controlling 


counting grading 


detection and reg 


Electronic Device 


hickness, color, ete., 


—Warner Rankin 
8-724 RADIOISOTOPES IN 
re bulletin 


MEDICINI i- 


describes and illustrates some 


diegnostic applications, therapy instruments 
radioisotopes.—Nuclear 
Corp., 223 West Erie St 

S$-725 ‘THE OSCILLOGRAPHER,’ 
Vol. 12, No. 2 issue of 
articles titled 


A Single 


and 
uti ne 


Instrument and 


Chem Chicago 10, ill 


24-page 
this house organ features 
“Techniques of Photo-recording, 


lriggering Circuit,’ and items 
‘Type 314-A oscillograph-record 

Type 5XP" cathode-ray and 
Instrument Allen B. Du Mont 


ries Inc 00 Main Ave Clifton, 


-<weep 
on maker's 
camera tube 


others 


PLES 12 


maker's 


AIRCRAFT 


tion 12 illustrates 


PHERMOCO! 
and describes 
and engine thermocouples for all py 


covers features, specifications order 


irmation Thermo Electric (Cc Inc 
N. J 

S-727 THERMOCOUPLIEI ( 

AND PANELS 


ustrates and 


ONNECTORS 


i-page Catalog Section 23 


describes maker's quick-coupling 


hermocouple connectors and panels; covers 


CONTINUOUS 
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CONTROL 
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For use in 


@ BLENDING 
@ MIXING 

@ SEPARATION 
@ DILUTION 


@ CONCENTRATION 
OF INDUSTRIAL 
PROCESS LIQUID 


PRINCO 


Densitrol 


Trade-Mar 


NEW PRINCO DENSITRO 
INDICATES, RECORDS, ANDJ 
OR CONTROLS LIQUID DEN 
SITY. This rugged plant production 
tool has the sensitivity of.a laboratory 


e adapted to ranges 


full S¢ ile 


It . 10 ( 


f 
) 


PRECISION THERMOMETER & INSTRUMENT CO. 


1437 Brandywine St., Philadelphia 30, Pa. 








